NGUYEN THANH TUNG
(Gido vién chuyén luyén thi THPT Quéc Gia)

10 bai todn trong diém

FNE HOC PHANG OXY

TU DUY DOT PHA - CHiA KHOA GIAI NHANH

BIEN SOAN THEO CAU TRUC MOl NHAT CUA BQ GD&PT

* Danh cho hoc sinh 16p 10, 11, 12 va luyén thi Quéc Gia
* Séach tham khao b4 ich cho gido vién
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PHAN 1:
TONG HOP KIEN THUC CO BAN

. HE TRUC TOA DO .~

oo | /
A. Hé truc toa d6 Oxy hay (O;i; j) c6 i=(10) i

j=(02)

=t

i |
-

OX: Truc hoanh ; Oy : Truc tung

Chu y:
Néu noi téi tia Ox hay tia Oy duoc hiéu la phan hoanh d¢ va tung dé

khoéng am cuaa céc truc Ox, Oy tuong tng.
B. Vecto:

a:xf+y]c>ﬁ:(x;y)

Cho hai vecto a=(X;Y,) va b=(x,;y,). Khi dé:
X=X
Yi=Y,

2. Hai vecto cung phuong : avab cung phuong < a=kb< XY, =XY,

1. Hai vecto bang nhau: a=beo {

3. Téng, hiéu hai vecto: a+b=(x £ x,;y,+V,)
4. Tich mdt s8 véi mot vecto: ka= (kx; ky,)

5. Tich v6 hudng ctia hai vecto : ab= |5.| |B| COS( a, 6) =XX+VYY,

6. Modun cua vecto: |5.| =X +Y

7. Goc giita hai vecto: COS( a, B) = |;|'TB| = \/)(f):l_x;;jzzlz_'_ >

8. Hai vecto vudng goc: alboab=0s XX, +Y,Y,=0

C. Piém:OM =Xi + Y] < M (X y)
* Chobadiém A(X; Y,), B(X;Y,),C(X,; Y,) . Khido:

e s e g R R EE Fe
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2. AB=1/(% %)%+ (Y, ~ V)’

3. Trung diém | cua AB cé toa do: |(X1;X2 : yl;yzj

XHX%+X% Vit Yt Ys
’ 3

4. Trong tam G cua tam gidc ABC: G

Sau ddy la so d6 cho phdn téng hop kién thirc trén:
DO — E:E@{
u:ﬂ+}'3{5=(x1:}'1)

n=x
=¥

e | 200 S 5 ( )--’ Eig:(xlixz;}'li}':) ; ka:(kﬁ?k}l)
=X

n= () %% + 1Y,
—téE—-{::
: |c_;r|_‘5‘cos(c_;rj)

‘a‘ =4ja = ~f|x1 +

HE TRUC
TOADO

ab _  xx+ny
‘a‘_‘b| fo +37 an +13

cos(c_;r: 5) =

M(xy) ; u=(x)

ab=0calh S xxtyy, =0

(x+x, ym+1)

VoM —xi+yj [0 [TU 27 2
AB =05 —x:y,—y,)=3» 4B =\f(x: 2 )

‘Trung diem ciia AB

(it +n pty+ys). Trong tam cua A4BC
| 3 : 3 )

Il. CAC HE THUC LUQONG TRONG TAM GIAC

A. TRONG TAM GIAC VUONG :

1. Hé thtec Pitago: a® =b”+c?

2. M0di quan hé gitta canh, duwong cao:
b* = ab' c
¢’ =ac'
1 1 1 P oHa ¥

[

G

a=BC.b=Cd.c=4B
b'=HC.c'=HB. h=AH

+
=
I
o
O—

£
£
&

ek

i
&
£
&
£
&
£
&
£
s
&
£
£
&
£
5
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a goc:
ctanB

\

tta canh v

A

hé gi

b=asnB
B. TRONG TAM GIAC BAT KI

0i quan
1. Cac dinh ly

ALe

3.

C
AB

AM

CAd. ¢

a M

BC.b
2

A

B g
a=
h

b? +¢?
2

=2R

ccotC

C

+ Tinh d¢ dai duong trung tuyén: Mt

S

~N

b? +c® —2bccos A

b? +¢® —a?
2bc

Ve

a2

a b
ssinA sinB snC

thitc tinh dién tich tam g

acosC

Y cosin:
¢ qua:

-
A

+ Tinh géc: COSA

Dinh 1
= H
Dinh 1y sin:

*
*

h,

iac
1
—a.
2

ac cong

I3

+ Puong cao va canh déi dién: S

2. C

_Labsnc
2

itta: S

a sin goc xen gi

7

\

+ Hai canh v

_abe
4R

AL

+ Ba canh va ban kinh duong tron ngoai tiép: S

Oi tiép: S= pr

on ndi

\

+ Ntra chu vi va ban kinh duong tr

Jp(p-a)(p-b)(p—0)

+ Hé-rong: S

A

R 1a ban kinh duong tron ngoai tiép tam giac ABC,;

Trong do:

A7

tiép tam gidc ABC;

A

on ndi

\

I la ban kinh duong tr

ABC.

hu vi tam giac

antrac

a+b+cr
2

r) =

R

+
S
S
S
SRR

STHEEENE R
Hhane

S

=

oy

onnno
e
S

Pty

ettt
et
ekttt

ettt

b
M
e

e
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Sau ddy la so d6 cho phdn téng hop kién thirc trén:
CAC HE THUC LUQONG TRONG TAM GIAC

Pitago . L.
2 a =b"+c”

bl=gb': c*=ac'

Cl Canh B =b'c

Pwang cao be=ah
1 1 1
— ==t

.
Canh
Goc

B H a b'
a=BCb=CAc=A4R
b'=HC,c'=HB h=AH

Tam
gidc
vuong

b=asinB=acosC

HE THUC =ctan B =ccotC

LUONG

prect-at

. cos A=
.4 .1 4 He 2be
Cosin : ga” =b" +¢° — 2bc cos A m— L. .
Dinh Iy waly o 207 +c)-a
Sin: 9 =2 __° _op ’ 4

"§nAd snB sinC

Tam

gidc
biat
ki

R_#- Lén lwot 12 ban kinh dwong tron ngoai tiépg nol tiép AABC

- Lﬁ“ . Nira chu vi ciia A4BC

-

a=BC . b=Cd, c=4B| p
hy=AH.m, = AM
Dién t?sh - 8 =la_ha
tam giiac 2

= ZabsinC=22% = pr = [o(p=aXp D=0
I, BIEM, DUONG TH:&NG, DUONG TRON VA ELIP

A.DIEM

Cdc diém dic bigt ciia tam gidc:

+ Truc tam : La giao 3 dwong cao cta tam gidc.

+ Trong tim: La giao 3 duong trung tuyén cua tam giac.

+ Tam dwong tron ngoai ti€p: La giao 3 dudng trung truc ctia tam gidc.
+ Tam dwong tron ndi ti€p: La giao ctia 3 dudng phan giac trong.

Chi y:

-

+ Do giao cua cac duong (cung tén) ddong quy, nén khi vé hinh ta chi can xac

dinh giao cua hai duong, tham chi la mét duwong néu d6 la trung tuyén (dua

vao ti l¢ trong tam).

+ Tam duong tron bang tiép : La giao cua 2 duong phan gidc ngoai cuia hai

goc hodc mot phan gidc ngoai ciia mot goéc va mot phan giac trong ctia mot

goc. Nhu vay mét tam gidc c6 3 duong tron bang tiép.

Néu cho 3 diém phan bigt A(X; ¥,), B(X; Y,), C(Xs; Ys), ta cé:

AB = (% —X; Y, — i) va AB=1/(% —%)2+ (¥, - ¥,)?
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X+%
2
ity
2
XXX
3
_ Vit Yoty
3
A,B,C thing hang < 3k #0: AB=kAC

Trec tam: Giao 3 dwomg cao
—23 Dic biét Trong tim: Giao 3 dwdng trung tuyén
© 7 ¥ Tam dwimg tron ngoai tiep: Giao 3 dwong trung trec
Tam dwong tron noi tiep: Giao 3 dwong phan giac trong

X =
| la trung diém cia AB <

Y =

G 1a trong tam cua AABC <
Yo

.3

PIEM

> 4B = (5~ —0) D AB =06 —x) + (32— )’

(x+x n+y). T
ACe31) - BOo: vy _’II‘ 2 ) Trung diem cua AB
C o ps) (q+xm+x H+y+ys)

|- Trong tam tam giac ABC

L Sk #0: AB=kAC < A.B.C thing hing
.DPUONG THANG

Duong thang

Di qua diéin M (Xy;Y,) va c6 :

hé 56 goc K cé phuong trinh: y=Kk(X—%,) + Y, -

vecto phap tuyén (vitpt) n=(a;b) c6 phuong trinh:

a(x—x)+b(y-y,)=0.

vecto chi phuong (vtep) N = (@,b) c6 phurong trinh dang tham 8 la:
X=X%H8l | 4 phuong tinh dang chinh the 1a: X0 =YY (4

y=Y,+bt a b

ab=0).
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N

Cit hai truc Ox, 0y ldn lwot tgi hai dieim A(a;0), B(O;b) cé phuong trinh dang

doan chan:

X Y (v6i ab=0).
a b

Vi tri tuong d6i ctia hai dwong thang
Xét hai duwong thang A, :ax+by+c =0 va A,:ax+by+c,=0.
Toa dd giao diém cua A, va A, la nghiém ctia hé phuong trinh :
ax+by+c =0
{a2x+ by+c,=0
Hé (I) c6 mot nghiém (X,; Y,), khi d6 A, cit A, tai diém M (X,; Y,)-

@

Heé (I) ¢6 v6 s6 nghiém, khi d6 A, =A,.

Hé (I) vo nghiém, khi dé A, //A,.

Mot vai chu y

Truc hoanh (OX) ¢6 phuong trinh: y = 0; Truc tung (Oy) ¢6 phuong trinh:

x=0.

*

DPuong thang di qua hai diém phan biét:

+ A& y,),B(ay,) c6 phuong trinh: X=a (song song véi truc Oy néu
a=0)
+ A(X;b), B(X,;b) c6 phuong trinh: y=b (song song v6i truc OX néu b=0)

*

Phuong trinh dwong thang c6 dang tong quét

ax+by+c=0= ?:(a;b) -
u=(b;—a) hoiac u=(-b;a)

hé sb gée k- Vv=k(x—>x)+,
— M (% v,) vd cd vipt n= (a:B):alx—x)+b(y—y,)=0 (Téng qudt)

- {x: X, +at
Pi qua Y _ Tham so:
E: wvtep u = (a; E:l)< y=y,+b
b , i _ —
4 . Chinh tic —2 =220 (g5 20)
0 a a b
DUONG (A@DeOx x v L” L
THANG | b—t» - Z4+2 =1 (ab=0)
B(0;pYeOy a b ~
u M (x5 v)

.all:;;r1x+.5::|,-+¢::0—Ik lax+by+e,=0 @O

c6 nghiém (x5: vo) =3 A, A, = {M(: vo)}
Aax+by+e=0 (ax+by+e =0 Né .
1D @x+ by 1= f[){alx o EEcé v6 56 nghiém = A = A,

VO Nghic m— A A,



N

*

¥

.DPUONG TRON

Puong tron c6 toa do tam | (X,; Y,) va ban kinh R ¢6 phuong trinh:

(X=%)*+(y-Yo)* =R’

Néu duong tron (C) c6 phwong trinh dang: X* + y* +ax+by+c=0

véi @® +b® > 4c thi (C) cd:

(—E;—Ej vaban kinh R=
2 2

Tam J(x,:¥;) va Ban kinh R —3» Phwong trinh: (x—x,)°

DUONG
TRON

.

s

o

o a’+b >4
x v taxt byt = ) m—

Phwong | trinh

Ta‘mfi—

k2| B

Ban kmh R=

2

2
: X

Phuong trinh chinh tac cia elip (E): — +
a

i 1 trong do

+H(y—1,) =R’

b

2)

a’ +b’
4

=c

a,b,c>0
a’=b*+c?

(E) nhan Ox,0y lam cc truc d6i xtimg va c6 tam ddi ximg 1a gdc toa do O.

ﬁ+y_§:1
Néu M (X,;¥,) € (E) =< a% b2

MF, + MF, = 2a
Elip (E) c6:
Tiéu diém trai F,(—C;0), tiéu diém phai F,(c;0).
Céc dinh: A(-a;0), A,(a;0),B,(0;-b),B,(0;b).

Truclén: AA =2a, nam trén truc OX
. L
Truc nho: BB, =2b, ndm trén truc Oy. Alllf”f e

C -a
Tam sai: e=—<1. [

i
b
b
i
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\ A? a 7 7. - A - A? \ 7 7. o« A
+ Puong chuan: X=—— tng vdi tiéu diém F,(—C;0) va X=— tng vdi tiéu
e

oo

diém F,(c;0).
X=ta . i
+ Hinh ch nhat co so tao boi cac duong b c6 chiéu dai 2a, chiéu
y=x
rong 2b.
+ Ban kinh qua tiéu cta diém M (X,; Y,) € (E) la:

MF, = a+ex, :a+£xO
a
c
MF, =a-ex,=a-—X,
a

IV. CAC CONG THUC BINH LUQNG
1. KHOANG CACH

*  Khodng cdch gista hai diem A(X;Y;) va B(X,;Y,) la

AB =/~ %) + (¥, = W)
* Khodng cdch tic diem M (X,;Y,) dén duong thang A:ax+by+c=0 la:

_ |ax, + by, +¢|
Ja® +b?

* Néu A'//A va M € A" thi khodng cich giita hai duong thing A' va A la:
d(A',A)=d(M,A).

7

2. GOC

d(M,A)

*  Géc gifta hai vecto a= (X, y,) va b= (X,; Y,) xac dinh boi:

ab X%+ wy,
NN
@ 1a géc tao béi hai duong thing A,

cos(é, B) =

ax+by+c =0vaA,:a,Xx+by+c, =0 xic dinh boi
|3, +1ab|

— — ‘cos(u?,uj)

Jal +bf e + b2

cosp = ‘cos(ﬁ,nj)

£
£
&
£
£
£
£
£
£
i
£
£
£
£
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kx+d,
K, x+d,

{Al y
Aty

pr=/p(p-a)(p-b)(p—0)

— __1-I1A/

0 hay kK,

=U,.U,

Néu A, LA, & n.n,

s

-

3. DIEN TICH TAM GIAC

A

_abe
4R

bcsin A

_1
2

h,
Trong dé: R,r lan luot la ban kinh duong

1
=_al
2

EE%&/\ES(Z

A

=

- }i)‘

V.

C

=

xn—x) +(

:\j(

=3I ¥y — V)= 4R

X

(
M(x; 1)

a+b+c :ntta chu vi cia AABC

A7

Al
A

T

d(M.A)

d(ALA)

A-‘_

-

MeA
|

il

tron ngoai tiép va noi tiep AABC

KHOANG
CACH

==

=0

A-ax+by +c

oy

)

cos(r.n

5

-

Actax+by+e=0

> GOCr%

3o COS QP =

ca,x+b,v+e, =0

ung

besin A : Havd

1
2

la_;;,a -

2

abe _
MBCT 4R

';' SJAEC
ép\s

[

A
D B

pr=4{p(p—a)p—b)r—c)

-
-

-~

DIEN TICH

TAM GIAC | 2 - Bin kinh dtron ngoai tié

on naol tep

- Niza chu vi

=

»: Ban kinh dir

a+b+c
2

p:

i
i

s

o
e
M
e
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S
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PHAN 2:
NHUNG BAI TOAN CO BAN

1. BAI TOAN 1

Tim toa d¢ giao diém ciia hai duong thing cdt nhau.

a) Xx+y—4=0va 2x-y-5=0
x=1+2t  [(x=2-3
va
y=3-t y=-1+t

Vi du: Tim toa d giao diém M ctia cac cip duong thang cit nhau sau:

X=1+t
0 X—y+3=0va

y=7-2t
d) 2x+3y—7=0va X 2_Y+4

3 -5
Gidi:
n ) X+y-4=0 x=3
a) Toa d6 diém M la nghiém ctia hé & = M(3)

2Xx-y-5=0 y=1
b) Cdch 1

X=1+2t
=3-t
Xét hé y
Xx=2-3t"
y=-1+t'

1+2t=2-3' 2t+3t'=1 t=11 X=23

= = M (23,-8)

= =
3-t=-1+t" t+t'=4 t'=-7 y=-8
Cach 2:

= X+2y—-7=0 (kht t hodc duong thang di qua A(L3) va
vecto phap tuyén n=(12))

+3y+1=0 (khtt t hodc duong thang di B(2,-1) va
L = X+3y (khtr t hodc duong thang di qua ;—1) va
—_— o LY D MRS SO
) W SN R AR SRR

A Y 8 8 i

¥ - B B -

¥ ¥y B 5§ o
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Khi d6 toa d6 diém M 1a nghiém cua hé:
X+2y-7=0 X=23
=
X+3y+1=0 y=-8
o Goi M(X;y), khidd X,y thoa man hé:

— M (23,-8)

X-y+3=0 KD

X=1+t =21+t (7-2)+3=0t=1= = M(2,5)
y=7-2t y=>

d) Toa d6 diém M la nghiém cta hé

2x+3y—-7=0
X-5 y+4
'3 5

Nhan xét:

2x+3y—-7=0 X=2

o = M(2)
5x+3y—-13=0 y=1

Do phuong trinh dwong thing trong mdt phang cé thé xudt hién duwéi 3 dang (tong
qudt, tham s6, chinh tic). Song ta dé dang c6 thé ludn chuyén 3 dang nay cho nhau
nén trong cdc truong hop, ta c6 thé chuyén cdc phwong trinh vé dang phwong trinh
tong qudt dé tao sw quen thudc. Vi cdc ban ciing nhin thdy trong hinh hoc gidi tich
Oxy dé'bai gan nhuw ludn cho phwong trinh dwoi dang tong quat.

CACH GIAI TONG QUAT:

dyNd, = {M} L, {a1x+bl}'+ o =0

d,ax+by+c, =0 [@x+hy+e; =0
Chii y:

Do trong cdc bai todn tim diéin, ta chi gdp hai dwong thing chic chin cit nhau nén
ta khong dé cip cdc quan hé song song va trung nhau ¢ ddy (vi thwec chdt viéc iai hé
ciing cho ta biét diwegc cic moi quan hé nay — khi hé ¢6 nghiém duy nhit, vo nghiém, vo
s0' nghiém twong tng hai dwong thing cit nhau, song song va triing nhau).
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2. BAI TOAN 2

Tim diém doi xitg clia mot diém qua mot duong thang

Vi du: Tim diém M' d8i xting véi diém M (L2) qua duong thang
A:x-3y-5=0

Gidi:

M(L:2) | HL | M'(?)

Cdch trinh bay 1:
Goi H(X;y) la hinh chiéu vudéng géc cia M trén A

Ta c6 vecto chi phuong ctia A la: q =(31) va MH = (x-Ly-2)
Khi do:
MH.U, = -1 -2)= = =2
MHU, =0  J3X-D+(y=2)=0 _|3x+y=5_[x=2 oy
HeA X-3y-5=0 x-3y=5 y=-1
M ' ddi xtng véi M qua A nénsuyra H latrung diém caa MM '
L=2X, — Xy =2.2-1=3
Suy ra “ " = M3 -4
Y =2¥y —Yu =2.(-D-2=-4
Cdch trinh bay 2:
Goi A' diqua M vavuodng gocvoi A, khi dé A' c6 phuong trinh:
3x+y-5=0
Khi d6 toa d¢ giao diéfm H cua A' va A la nghiém cua hé:
3X+y-5=0 X=2
f—
x-3y-5=0 y=-1
M ' ddi xting véi M qua A nén suy ra H 1a trung diém cia MM '
L=2X, — X, =2.2-1=3
Suy ra X " = M'(3-4)
Yu: = 2yH —Yu = 2-(_1)_2=_4
Cdch trinh bay 3:
Goi M (X y) 1a diém ddi xtimg véi M qua A va MM NA={H}

=H(2-1

Vecto chi phuong cuia A 1a: E =(31) va H latrung diém cia MM ',

£
£
&
£
£
£
£
£
£

b
ok

SR ekttt L e S, W R, T, el R
SRR et S e ki, gih G ekt e et R SR et
SRR ekttt et S g, A G ¥ ek AT gt G et
SRR et bt ST i, R R, S R S et
SRR ekttt et e S SR, A S aiih SRR et
e SR e R o S R e el SR et
e ettt et e e S S SR, A SRR et
e R et gelih AR e e SR S R S et
el LS geli ittt R R W e L Wi d e
W R R e A i, R TR e W dRERooooo e
bttt ik, SRR aREE R ekt bttt SRR ettt SOE RRRRRRLOO ettt



MM '=(x-1y-2)
suy ra H [X_—i—l y+2j

2 2
Khi do

Wq:o@ 3(X_l)+(y_2):0 {3X+y=5 {X=3

= =
HeA X—;rl—B.szrz—S:O x—-3y=15 y=-4

CACH GIAI TONG QUAT:
Dé'tim toa d6 M ' la diém doi xitng v6i M (X, Y,) qua A:ax+by+c=0 taco

= M'(3-4)

thé trinh bay theo cic cdch sau ddy:

Arax+by+c=0

M (x5:¥0) | HL , M'(7)

Goi Hlihhmméu{!p -ﬂ=0*{f(x,y)=0 { H 13 trung

didm cia MM

Cl: —_— M
H(xV) cia M 1&a A|HeA

La —_—sAa'x+ by + o' =0

.. Lippt A'diqua M A'mA={H} (grshy+c=0 .
C2: 4 —_— g A
A’ A'LA { O

a'x+b'y+c'=0

(MM (x—x:y—¥) (e ey )
{MM 1, —O_.{fl(x,})—o_.{.

. . H 14 hinh chiéu
3. Gl ;
_— . . .—- ;x+x V47V A

M'(X1¥) cia M 1én A|H| 0.2770 |

Tz 2 )

Y
M
==

3. BAI TOAN 3
Kiém tra tinh cing phia, khdc phia ctia hai diém v6i mot duong thing.

Vi du: Cho duwong thang A:X—3y+5=0. Xét vi tri cing phia, khac phia
ctia cac c3p diém sau v6i duong thang A.

a) AL-2) va B(-1-3) b) C(2;3) va D(-2,-1)

Giai:

Xét f(x;y)=x-3y+5
a) Véi AL;—-2) va B(-1-3), ta cé:
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f-2).f(-1-3) = [l— 3.(-2)+ 5] [—1— 3.(-3)+ 5] =12.13=156>0
Suy ra A, B nam cling phia so véi duong duong thang A.
b) Véi C(2;,3) va D(-2,-1), ta co:
f(2,3).f(-2-D = (2— 3.3+ 5)[—2— .-+ 5] =(-2).6=-12<0
Suy ra C,D nam khac phia so véi duong duong thang A.
CACH GlAl TONG QUAT:

. Mi(x:30) - M, (e vs) h=0: M, M, cing phia véi A
: = Xét: (ag +hy, +edag iy, +e)=h h<0:M_M, khicphia vdi A

o Arac+byte=0
h=0°M, A hoic M, A

4. BAI'TOAN 4
Viét phwong trinh duong phén gidc clia goc tao béi hai duwong thing cdt nhau.

Vi du: Cho hai duong thang A, :3x—4y+1=0 va A, :5x+12y—-2=0.

Viét phuong trinh duong phan gidc ctia goc tao boi hai duwong A, va A,.

Gidi:

Do tap hop céc diém cach déu hai duong thang cit nhau la dwong phan
giac ctia goc tao boi hai duwong thang d6. Nén phuong trinh duong phan giac
cta goc tao boi A; va A, thoa man:

Bx—4y+1 [5x+12y-2  [3x-4y+] [5x+12y-2|

= = =
JE+42 521122 5 13
<133x—4y+1 =55x+12y -2
13(3x—4y+1) =5(5x+12y-2) 14x-112y+23=0
<~
13(3x—4y+1) = -5(5x+12y - 2) 64x+8y—-3=0

Vay phuong trinh duwong phan gidc can lap la 14x-112y + 23 =0 hoac

64x+8y—-3=0.
CACH GIAI TONG QUAT:

Puong phan giac tao béi hai duong thang cat nhau:

Ay+ayx+by+c=0 S lax+by+c,)| _ la,x+b,y+c,| N {Atx+ By+C, =0

Ag+any+byy+C,=0 [a? + [a2 + 12 Ax+B,y+C,=0
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5. BAI TOAN 5
Viét phuong trinh duong phan gidc trong, phin gidc ngodi

ctia goc trong tam gidc.

Vi du: Cho tam giac ABC vdi A(3,0), B(11),C(-18). Viét phuong trinh

duong phan giac trong, phan giac ngoai ctia goc A.

Gidi:
AB=(-21)=n,=(12)
AC = (—4,8) = n,. =(21)

Ta co

, khi do:

Phuong trinh duong thang AB: x +2y — 3 = 0; duong thang AC: 2x+y — 6 =0.

Khi d6 phwong trinh dwong phan giac caa goc A théa man:

|x+2y—ﬂ_}2x+y—q
V222 22412
Xét phuong trinh A: X—y—-3=0 .Dat

< |x+2y-3

=[2x+y-6/<

f(Xy)=x-y-3

X—-y-3=0
X+y-3=0

Véi B(L1),C(-18) tacs: f(L1).f(-18)=(1-1-3).(-1-8-3)=36>0

Suy ra B,C cting phia véi duong thang

A , khi do:

X—Yy—-3=0 la phan giac ngoai cua goc A va X+Yy—-3=0 la phan giac

trong cuia goc A.

CACH GIAI TONG QUAT:

AABC

|ayx+by+cy

Buoc 1: —
AC:ax+by+e, =0 \J‘df‘l'bf

{

{

B_C cung phia

A
. Xér n,Bai toin cobin 3 '

B.C khdc phia
-
A

AB:ax+by+c =0 layc+ By +¢|
- ] ul =

Jaf + EJ
A, - Phin gidc ngodi cua goc

A, Phin gidc trong cia gbc

A, - Phin gidc trong cua géc

A Phin gidc ngodi cna goc

Ax+B,

y+C =0 (A)
Ax+By+C =0 (A)

A
A

A
A

Ngoai cich tim & bai todn trén, cic ban c6 thé viét phweong trinh dwong phin gidc
trong, phén gidc ngoai ciia goc trong tam gidc bang cich tim chin dwong phin gidc
trong, phin gidc ngoai . D6 ciing chinh la ndi dung ciia bai todn tiép theo cic ban sé

tim hiéu.
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6. BAI TOAN 6

Tim chdan dwong phdn gidc trong, ngodi cua goc trong tam gidc.

Vi du: Cho tam gidc ABC v6i A(L5), B(—4;-5),C(4;-1) . Xac dinh toa do

chan duong phan giac trong va phan giac ngoai cua goc A.

Giai:
Goi D(X;y) la chan duong phan giac caa goc A.
Theo tinh chat duwong phan giac ta co:
DB AB 5 +10°
DC AC 32+6?
=ﬂ=§:> DB=§DC B
35 3 3
+ Néu D la phan giac trong ctia géc A thi D nam giita B va C nén ta cé:
5
5 —4—x=—§(4—x) x=1 c
B=-—DC«& = 5=D|L——
3 5 y 2
soy=-2(1-y) V72

D c *

+ Neéu D la phan gidc ngoai ctia goc A thi D nam nam ngoai doan BC nén
ta co:

x=16
= D(16;5)

5
—4—-x==(4-X)
b6-35C o 3 ©{

5
S5-y="(-1-
y 3( y)

Vay chan duong phan gidc trong, ngoai ctia goc A lan luotla D, | 1, —g
va D,(16;5).
CACH GlAl TONG QUAT:

ngoai — @ —
D lichindwing pp 4B —> DB =LkDC — D,
AABRC » =

phén gidc cia gée 4 DC  AC trong DB — —iDE D,
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7. BAI TOAN 7

o A"

Tim trong tam, tryc tam, tdm duong tron ngoaqi tiép,

o A"

i tiép tam gidc.

onn

\

duong tr

tam

Vi du: Cho tam gidc ABC v6i A(2;6),B(-3,—4),C(5;0). Tim trong tam, truc

< A7

tiép tam gidc ABC.

on noi

\

N

tam, tam duong tron ngoai tiép, tam duong tr

B

A7

A

Goi G,H,1,J lan luot la trong tam, triec tam, tam dwong tron ngoai ti€p,

tam duong tron ndi ti€p tam gidc ABC . Khi d6 ta co:

2
3

4
3

2-3+5
3

Xa+Xg + X
3

X

3%-2)
=0
0

(3-6)

BC =(84) = 4(2,)

AC
2(x—2)+y-6
X+3-2(y+4)

V(ﬁ{
.
.
-

(a—2)*+(b—6)>=(a+3)° +(b+4)*

0
(a—2)%+(b—6)? = (a—5)* + b?

10
5

AHBC=0

BH.AC

_

|
1

R

AH = (x-2,y-6)
BH =(x+3 y+4)

AH | BC

_

BH 1L AC

_

Khidé{
+ Goi I(a;b) , khidé IA=1B=1C

+ Goi H(x;y):{

= H(5;0)

X=5
y=0

2X+Yy
X—2y

|A? = 1B?
|A? =1C?
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2a+4b=3 a:—1 1

2a—db=-5" 2=l
A== |p=1

+ Goi D(X,;Y,) 1a chan duong phén gidc trong cua goc A.
Theo tinh chat duwong phan giac ta cé:
DB AB +5+10° 5/5 5 5
DC AC /3. 3/5 3 3

Do D la phan giac trong ctia géc A nén D nam gitta B va C. Do d¢:

B=--DC < 5 o 3=D

5
— 5 _3_X0=_§(5_X0) X =2 (2-_§j
—4- YOZ_E(O_yo) yo:_E

Trong tam giac ABD, J 1a chan duong phén gidc trong ctia goc B . Nén ta co:

JA BA B +410°

A_BAL 2
J BD )2
52+(j
2
2-X%,=-2(2-%,;) « =2
= JA=-2D & ( 3 j<:> T T2 3(2))
6-y, =-2

Chu y:
Viéc tim diém H,1,J trong vi du trén, cic ban c6 thé’ gidi theo cdch sau:

+  Voi H: Viét phwrong trinh hai dwong cao va tim giao diém hai dwong cao nay.

+ V6i1: Goi phwong trinh dwong tron ngogi tiép tam gidgc ABC la:
(T):xX*+y*+ax+by+c=0
Voi A B,C e(T) cho ta h¢ ba phuwong trinh 3 dn a,b,C gidi hé ta sé viét dwoc

a . N Lo

(T) va suy ra toa do | _E;_E . Hodc viét phwong trinh hai duwong trung
trwec ciia hai canh va giao dién cia hai dwong trung trwec nay chinh la tim | .

+ V6i]: Viét phwrong trinh hai dweong phdn gidc trong va tim giao diém hai dwong nay.
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CACH GIAI TONG QUAT:

Trong Gm ) o Xat T +3% yi+ys+ye)

G L 3 ; 3 )

ci AH rax+by+c =0
T - T |BH:ax+by+c, =0 -
rwrc tam : - ‘ {x: x
; (—= 7 . oy P H ()
H(xy) o J{H_gczg_) ax+by+c, =0 y=1, 2 ¥o
— |BH AC=0 ax+by+ec,=0
AABC = (L4 < IB? . 5 0 .
- 3 A = B + '+ = =
Tim C1:Goi I(x. }'3—3*{ 7 {"lx wTa —>{x " > [
dwong tron £ =IC ax+by+ec,=0 y=n

Goi (I): A=B=CE(T)’J‘I(‘I=E’=C):U (a=a,

ngoai tiép

I —:x:+}':+ax+b}'+c:0_’ Jia.b.c)=0=>ib=h=>(N)=>]
Sfila.b,e)=0 c=c,
C3:Tim giao diém hai dudmg trung trec caa hai canh
Tim J 1i chin dwomg

D 13 chin duwdng .., .

i s Bai toan
— phin gidc trong -
ndi tiep J cia goe A co bin 6 cua géc B
trong AABRD

dwirng tron

phin gidc trong

> Bii toan co bin 6 =37

PHAN 3:
10 BAI TOAN HINH HOC OXY

1. BAI TOAN 1
A.NOI DUNG BAITOAN 1
Tim toa d6 diém M thudc duong thing A da biét phwong trinh va cach
diém | cho trudec mét khoang khong doi R(MI = R=const).
B. CACH GIAI CHUNG
C6 thé trinh bay 101 giai bai toan nay theo 2 cach (ban chat 1a mot).

I
R =const I

M(7)
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A
(©)
(0 day (C) la duwong tron tam I ban kinh R)
Giai thich chi tiét:
Nghia 1a khi gadp bai toan c6 noi dung nhu Bai toan 1 thi ta c6 thé tim diém
theo 2 cach trinh bay sau:
1) (C1):
* Do M thudc duong thang A da biét phuong trinh nén ta sé tham s8 héa
diém M theo an t. Cu thé néu dé bai cho duong thang A dudi dang :

Cach 2 (C2): Toa d6 diém M la nghiém ctia hé:

X= +at , X — —
+ Tham s0 : % hodc chinh tac: —XO:M thi ta sé goi
y=y,+bt a b
M (x, +at; y, + bt)
, R . . x=1-t . .
Vinhu: M thudc duong thang A: {y o thi ta sé goi M (1-t;—-2+3t)
=-2+

+ Tong quat ax+by+c=0, khi d6 d¢€ viéc goi difm M don gian va tranh
toa d6 viét dudi dang phan sd ta nén goi nhu sau:

Néu a=1hay A:x+by+c=0 thitagoi M(-c—Dbt;t).

Vinhue A:x+3y—-5=0 thigoi M (5-3t;t).

Néu b=1hay A:ax+y+c=0 thitagoi M(t;—c—at).

Vinhu A:2x—y+1=0 thigoi M(t;1+2t).

(v6i a=-1 hodc b=-1 ta lam twong tw)

azxl
Néu bl (¢ day (a,b,c) =1) thi ta chuyén vé dang tham sd d€ goi M .
#*

Vinhu A:2x-3y—-3=0

(U, =(32), Adiqua M,(0;-1))= A: yjuzt = M(3t;-1+2t)
(Pay la chi 1a nhiing “tiéu tiét” nho - song néu tao cho minh mot thoéi quen
thi viéc tinh toan sé giam nhe va han ché kha nang sai x6t trong cac bude tinh
toan).
* Khi d6 viéc st dung dir kién M| = R sé giap ta thiét 1ap duwoc mot phuwong
trinh chta t (f (t) = 0), ti day giai phuong trinh tim t va suy ra duoc toa do
diém M .

SR ekttt L e S, W R, T, el R
SRR et S e ki, gih G ekt e et R SR et
SRR ekttt et S g, A G ¥ ek AT gt G et
SRR et bt ST i, R R, S R S et
SRR ekttt et e S SR, A S aiih SRR et
e SR e R SRR, S e el SR et
e ettt et e ik SRR ol SR, A SRR et
e R et gelih AR ol RIS G R SR S R S et
el LS Seli gttt RiR RS G e L Wi d e
W R R e A i, R TR e W dRERooooo e
bttt ik, SRR aREE R ekt bttt SRR ettt SOE RRRRRRLOO ettt



2) (C2):

Do Ml =R nén M thudc duong tron (C) tdm |, ban kinh R. Khi d6 toa

(mot phuong trinh A va

do diém M chinh la nghiém ctia hé phuong tri

A
(©)

t phuwong trinh duong tron (C)): {

A

mo

C. ViDU GOC

-

va duong

1(5,2)

A

Oxy, cho diém

toa do
0. Tim toa d

phang

Trong mat

A sao cho

ang

0 diém M thudc duong thj

2

thang A:2X—-y+3

MI =5.

Gidi

M(?)

Cach 1:

+ Vi M €A néngoi M(t;2t+3)

— |0

{t
0
t

25< 5t —6t+1

256 (t-5)°+(2t+1)% =

Ml =5< MI?

+ Ta co:

+ C6: Ml =5 nén M thudc duong tron (C) tam | va R

117
trinh: (X—5)° + (y—2)°

{M(ﬁ)
=

M| —;
(5 5

Cdch 2:

=5 ¢6 phuong

=25

+ M € A nén toa dd diém M langhiém ctia hé:
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Nhin xét:
* V6i C1 ching ta khong can quan tdm toi bai todn vé sy twong giao giita dwong
thing va dwong tron (d¢ cdp 6 C2) va gidi theo phwong phdp dai s6'thong thueong.
* V6i C2 ta thdy ro hon bdn chit ctia bai todn (diéin can tim la giao ciia dwong thing
va dieong tron).
* C1va C2 la hai cdch trinh bay khdc nhau cuia ciing mot phirong phdp thé'trong gidi
hé phiwong trinh.
* Néu tim dwoc duy nhat mot diém M khi d6 IM LA (hay dwong tron (1;R)
tiép xiic voi A tai M ).
* Tiy vao dir kién ciia bai toin, ¢6 thé linh hoat trinh bay theo C1 hodc C2 (C2
“manh” hon C1 khi dé cdp t6i nhitng diém c6 cung vai tro — cic ban sé thiy ré diéu
nay qua cdc vi du minh hoa ¢ phan sau).
D. CAC VIDU MO RONG
Nhu vay dé€ chuyén cac bai todn vé Bai toan 1, ta can chi ra dugc duoc 2 diéu:
Diém can tim dang thudc modt duong thiang da biét phuong trinh.
Diém can tim cach mét diém da biét toa d6 mot khoang khong doi.
Vi vay dé€ c6 duoc diéu nay cac ban can tra 10i cac cau hoi:
Chum ciu hoi 1: Diém can tim thudc duwong nao? Duong dé da biét phuong
trinh chuwra? Néu chua thi c6 viét dwoc khong? Viét bang cach nao?
Chum cau héi 2: Diém can tim cach mot diém cho trude (da biét toa dd )
mot khoang bang bao nhiéu ?
Cat nghia dir kién ctia bai todn nhu thé nao dé tinh dugc khoang cach d6?
Va cac hoi trén duogc “thiét k€ qua cac cach ra dé sau:
1. CACHRA DE 1: Cho biet M thudc duong thing A va diém | cho trude, 49 dai
IM  dé bai khong cho. Cén “cit nghia” cdc dir kign ciia bai todn dé'tinh dg dai dogn
IM.
Vi du 1 (D - 2006). Trong mat phang toa d6 OXy, cho duong tron

(C): X* +y? —2X—2y+1=0 va duong thing d:Xx—y+3=0. Tim toa d6

diém M nam trén d sao cho duong tron tam M, c6 ban kinh gap ddi ban

kinh duong tron (C), tiép xtic ngoai vdi duong tron (C).
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Phan tich :
* Med:x-y+3=0

111
*(C): {F\’(]:]? va khai thdc div kién suy ra Ml =3R=3 — chuyén vé Bai todn 1.

Gidi
+ Duong tron (C) cé tam | (L1) vaban kinh R=1
+ Goi A la diém tiép xtic ngoai ctia duong tron tam M va duong tron (C).
Suy ra: Ml = MA+ Al =2R+R=3R=3
+ Goi M(t;t+3)ed
Khidé: Ml =3 MI?=9< (t-1)°+(t+2)° =9t +t-2=0
t=1 M (L 4)
= L -2~ {M 2.1
Vay M (1;4) hodc M (-2,1).
Vi du 2 (A - 2011). Trong mat phang toa d6 OXy, cho duong thang

+

A:X+Yy+2=0 va duong tron (C):x*+y*—4x-2y=0. Goi | 1a tam
cua (C), M 1a diém thudoc A. Qua M Kké cac tiép tuyén MA va MB dén
(C) (A, B la cac tiép diém). Tim toa do diém M, biét t& giac MAIB c6
dién tich bang 10.

Phdn tich:

* Med:x-y+3=0 Ax+y+21=0 A

* S = 2S5 = BI.MB=+/5MB=10

—MB=2J5=MI =5 chuyén vé

Bai toan 1.

M(?)

Gidi

1(21)

R=I1B=+5

+ Vi MA va MB la cac tiép tuyén ( A va B 1a cac tiép diém)
= Syus = 2S5 = IBMB=vEMB=10= MB=2/5= Ml =+/MB? + IB? =5

+ Goi M(t;-t-2)eA

+ Khidd: Ml =5 MI?=25< (t-2°+(-t-3)° =251t +t-6=0

+ Tacé (C):X*+y —4x-2y=0=
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M (2;,-4)

{t =2
=
M (=31

t=-3

-|

1
Vi du 3 (B - 2002). Cho hinh chit nhat ABCD c6 tam | E ;0 |, phuong trinh

duong thang ABla X—2y+2=0 va AB =2AD. Tim toa d6 cac diém A, B,
C, D biét rang A c6 hoanh d6 am.

A7) B(7) x-2y+2=0

(x,< 0)

AB=24D | 7 2

D() )

Phan tich huéng giai:

*

*

Cé Ae AB:x-2y+2=0
AD =2d(I,AB) > AB=?— Al =? > chuyén vé Bai todn 1—> toa d

diem A — toadj B,C,D.

26

Giadi
Goi H 14 hinh chiéu vudng goc ctia | trén AB.

1+2

d2 7 5
V2422 2
AD =2IH =5 = IB=IA=+/IH?+ AH? = /%Jr :g

Do d6 A, B la cac giao diém ctia duong thing AB véi duong tron tron tam

Khi d6 IH =d(l, AB) =

Suy ra: AH :%:

| , ban kinh R:g.

X-2y+2=0
Vay toa dd A, B langhiém ctia hé : [ 1}2 , 2
X—=| +y* =
2

2

hodac {Xi
Suy ra A(-2,0),B(2,2) (Vi X, <0)

Mat khéc | 1a trung diém cta AC va BD nén suy ra C(3,0),D(-1-2)
Vay A(-2:0),B(2,2),C(30), D(~L2).
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Nhin xét :
Khi bai todn yéu cdu tim tiv hai diém tré 1én, ma cdc diém c6 vai tro nhw nhau (trong
bai trén A, B cd vai tro nhw nhau ) thi cdc ban nén trinh bay theo C2 dé’tir diém nay

ta suy ra dwoc diém kia.

Vi du 4 (B - 2009 - NC). Trong mét phang toa do OXy, cho tam gidc ABC
can tai A c6 dinh A(-1;4) va cac dinh B,C thudc dudng thang
A:X—Yy—-4=0. Xac dinh toa d6 cac diém B va C, biét dién tich tam giac
ABC bang 18.

Phén tich hwéng gidi :

* C6BCeA:x—y—-4=0
2SABC
d(AA)

= BH = AB= AC =+ AH? + BH?

— chuyén vé Bai todn 1

* S =18=BC-=

Gidi_
+ Goi H la hinh chiéu vudng gbéc cua A trén A.
Khi d6 H la trung diém ctia BC va:
|-1-4-4 9
T
2S.. 218

— BC="20C 22 42— BH =CH =22
AH 9

J2
= AB=+/AH? +BH? = /8—21+8: /9—27

+ Vay AB=AC= /9—27 ,suy ra B,C thudc duong tron tam A(-14) va ban

AH =d(AA) =

kinh R= g c6 phuong trinh : (x+1)* +(y-4)* = 9—27

+ Khi doé toa dd B,C langhiém ctia hé :

X—-y-4=0

y=x-4
=
(X+D*+(y-4)* =9—27 4x% - 28x+33=0
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Vi du 5. Trong mit phang toa d OXy, cho hinh vuéng ABCD, c¢6 BD
nam trén duong thang c6 phuong trinh X+ y—3=0, diém M (-1 2) thudc
duong thang AB, diém N(2;-2) thudc duwong thang AD . Tim toa dd cac
dinh ctia hinh vudéng ABCD biét diém B c6 hoanh dd duong.

Phain tich hwong gidi:

*  Trong cdc dit kién ciia bai todn ta nhdn thidy diém cé “lgi” dé'ta khai thdc ddu tién
chinh la diém B, béi B thugc BD di biét phwong trinh va B cd hoanh d¢ dwong.

*  Ta dd biét toa g hai diem M (=1;2) va N(2;,—2) nén néu tinh dwgc do dai doan
BM hodc BN ta sé tim ra dwoc toa dj diém B nho Bai todn 1. Nghia la ta dang
cdn yéu t6 vé dinh lwong, diéu nay goi y ta di tinh d(M,BD) hodc d(N,BD).
Trong hai dgi lwong nay , dai luong d(M,BD) sé gitip ta dé dang tim dwoc dj dai

BM (do MBH =90°), tir dé “thio” duoc diém B theo goc nhin ciia Bai todn 1.
* Khi tim dwoc toa 4o diem B ta sé tim dwoc toa do cic diém con lai nho viet dwoc
phwong trinh AB, AD wva tinh chdt trung diém cia hai dwong chéo. Sau ddy la 10i
Qidi chi tiét cho vi du trén:
Gidi:
A M(-1:2)

N(2;-2) H

D) ¢

+ Goi H la hinh chiéu vudng goc caia M trén
-1+2-3
BD = MH =d(M,BD)=|—=J§
VP 4712
Do MHB 14 tam giéc vudng can tai H = BM =v/2MH =2
+ Goi B(t;3—1t) véi t>0, khidé:
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BM?’=4 (t+1)°+(t-1)° =4t =1t =1 hoic t=-1 (loai)
=>B(12)
+ AB diqua B va M nén cé phuong trinh y =2
AD diqua N vavudng géc véi AB nén c6 phuong trinh X =2
Suy ra A(2;2)
X=2 X=2
f—g
X+y-3=0 y=1

Goi I la trung diém ctia BD= | (gg} = C(L1) (doI la trung diém ctia AC)

— D(21)

+ Toa d) diém D la nghiém cta hé:

(C6 theé tim C qua hé thie DC = AB)
Vay A(2,2),B(12),C(11),D(2))

Vi du 6. Trong mt phang toa dd OXy, cho hinh thang ABCD vuéng tai A
va D, c6 AB= AD <CD, diém B(1;2), duong thing BD c6 phuong trinh
y = 2. Biét duwong thang A:7X—y—25=0 cit cic doan thing AD,CD lan
luot tai hai difm M, N sao cho BM vuong géc vsi BC va tia BN 1a tia

phan giac trong cta MBC . Tim toa dd diém D biét D c6 hoanh d6 duwong.

Phin tich hudéng gidi :

*  V6i dir kién bai todn ta c6 D € BD : y = 2 va diém B(1;2), nén néu tinh dwoc do
dai dogn BD ta sé nhin thdy luén Bdi todn 1 va vigc tim ra diém D khong c6 gi la
kho khin. Nghia la ta dang cdn c6 yéu to vé “dinh luong”. Liic nay duong thing A
da biét phieong trinh nén ta nghi toi viéc tinh khoang cdch tir B téi A va tao mdi lién
hé gin két v6i do dai BD.

*  V6i div kién con lai cia bai todn va bang phwrong phdp hinh hoc thudn tiy ta dé
dang chi ra dwoc BH =d(B,CD) =d(B,A), khi dé ta sé tinh dwpc dg dai BD va

dwa ra loi gidi ddy du cho bai todn. Sau ddy la 10i gidi chi tiét cho vi du trén:

Giai:
I BT R HHE S HEh  BE onRam Hi g i o L
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+ Goi H 1a hinh chiéu vudng gbéc cia B trén CD, khi d6 ABHD la hinh
vuodng.
Suy ra CBH = MBA (hai géc cung phu véi MBH )
Tt day ta c6 duoc ACBH = AMBA (g.c.g)
= CB=MB = ACBN = AMBN (c.g.c)
Cag 7-2-25 4
Khi d6 BH =d(B,CN)=d(B,MN) = % ~5
Ma tam gidc DHB vudng can tai H nén BD =+/2BH =4
+ Goi D(t;2) e BD vdi t >0, khi do:
BD?=16< (t-1)* =16 <t =5 hodc t =—3 (loai) = D(5;2)
Vay D(5,2).
Vi du 7 (A, A1 - 2012 - CB). Cho hinh vuéng ABCD. Goi M la trung diém
111

ctia canh BC, N 1a diém trén canh CD sao cho CN =2ND. Gia st M (E, 2]

va AN c6 phuong trinh 2X—y—3=0. Tim toa d¢ diém A.

Phin tich hudng gidi :

* A AN: 2x-y-3=0

* Diem M biét toa dp nén néu tinh dwoc doan AM thi coi nhw diém A sé “thdo”
duwrgc nho Bai todn 1. Liic nay ta sé gan AM  vao tam gidc vuéng AMH v6i canh
MH =d(M, AN) ta dé dang tinh dwoc. Nhw vdy néu biét thém mot yéu t6'vé canh
hodc vé goc trong tam gidc vudng nay thi ta sé tinh dwoc do dai AM . Do cic canh cua
tam gidc AMH  déu co thé'biéu dién thong qua dj dai canh hinh vudng nén ta sé nghi
ngay t6i viéc tinh géc A nho dinh li cosin trong tam gidc. Do dé ta sé cd 10i gidi cu thé’
nhw sau :

Giai
+ Goi H lahinh chiéu cia M 1én AN A7)

— MH =d(M, AN) = = M(

ND=2a; NC=4a H

bit AB=6a = D C
MB=MC =3a N\
2

(vi ABCD 14 hinh vuéng va CN = 2ND) x=y—3=0
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(Céc ban c6 thé dat AB=a, ¢ day ta dat AB =6a dé viéc biéu dién cac do
dai khac duoc don gian).
Khi d6 4p dung dinh Iy Pitago, ta dugc: AM =3y5a;MN =5a va AN = 2./10a
Trong AAMN ta c6:
AM?+ AN2— MN? 45a° +40a° —25a> 602’ /2
2AMAAN  23J/5a2/10a 602> 2
— /MAN= 45° = AMAH cén tai H

— AM =+/2MH =ﬁ.§=@ *)

cos ZMAN =

+ Goi At;2t-3) e AN

+ Tacé AM? = % (theo (*)

= (t—l—ljz +(2t—zj2 :Eat2 —5t+4:0<:{t =1 :[A(l._l) .
2 2) "2 t=4 | A45)
+ Vay A(L—-1) hodc A(45).
Nhin xét:
* Khi muén chuyén viéc tim diém vé Bai todn 1 ma yéu t6'dg dai M1 chua biét
(trong bai todn nay AM  chua biét) thi thwong ta hay “cat nghia” thong qua dir kién
vé dinh lwgng. Néu khong cé diéu nay thi trong dé bai thwong dn chita nhitng yéu to’

—_

bat bién nhw géc (vi nhw trong bai todn nay géc MAH ta ludén tinh diwegc), khoing
cich (trong vi du nay d(M, AN) ciing la mot dai lirong khong doi)... Tir ddy viéc
tim d¢ dai Ml (trong bai todn trén la AM ) sé khd don gian va bai todn goc sé xudt
hién ding nhw ngi dung cuia Bai todn 1.

P 30 ,
* Ngoai cich tim ra dwgc AM = > nhw ¢ vi du trén, cic ban cé thé tham khao

viéc tim AM theo cdch sau:

y 5a° . av/10
Dat AB=a= Sy :SABCD_(SADN + Sowm +SBAM):E va AN = 3
5
Khi dé: d(m, ANy = S 3B _T12 L o p g a5 310
AN 2 al10 2 2
3

Vi du 8. Trong mit phang OXy, cho hai duong thang A, :3x+Yy+5=0,
2
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la mot diém thudce duong tron (C) va N 1a diém thudc duong thang A,

sao cho M va N do6i xiing nhau qua A,. Tim toa d6 diém N .

Phan tich huéng gidi :

Digin N thudc dwong thing A, da biét phwong trinh, do d6 dé tim toa dg diém
N ta cidn thém mot yéu to'lién quan téi N . Liic nay ta sé quan tim t6i cdc diém da
biét toa dj trong di kién ciia bai todn. O ddy dwong tron (C) c6 tam |(3;,-5), néu
tinh dwoc d¢ dai NI ta chuyén luén dwoc vé Bai todn 1. Song bai todn nay viéc tim
NI sé khd phitc tap. Vi vdy sé cdn mot diém khdc ma viéc tinh khoang cdch tir N t6i
diém dé don gidn. Trong bai todn c6 chiva yéu to' doi xieng (M va N doi xitng nhau
qua A,), diéu dé khién ta nght toi diém " d6i xitng voi | qua A,. Va diém nay
hoan toan xdc dinh dwoc, tie ddy suy ra dwgc NI '=1M = R=5. Nhw vdy liic nay ta
dii nhin thdy Bai todn 1 dé'tim toa dj diém N . Cu thé’:
* NeA :3x+y+5=0
* N cich diém | ' di biét toa dg mot khoang NI '=5.

(Thuec ra 6 chwong trinh I6p 11 cic ban dwoc hoc phép d6i xieng truc va khi do ta sé
tra loi dwoc cdu hoi vi sao lgi di xdc dinh thém diém | ' nhw thé” — song & cdch gidi
duwéi diy tic gid da trinh bay theo cich ma dé'ngay cd cic ban hoc 16p 10 ciing c6 thé’
hiéu dwoc).

Gidi

A Bx+y+5=0

NG
+ Duong tron (C) cé tdm 1(3;-5) vaban kinh R=5.
+ Goi | ' la diém d6i xing véi | qua A, ,suyra Il ' diqua | va vudng goc
véi A, nén cé phuong trinh: 2X+y-1=0

Goi Il'mA, ={H}, khi d6 toa dd diém H la nghiém ctia hé :
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2 -1=0 =1
{ “ {X = HE-)=1(-13 (viHla trung diém cua 1)

&
X—-2y-3=0 y=-1
+ Goi N(t;-3t-5)eA, ,khidédoN, I 1an luot 14 hai diém déi xting ctia M, I
qua A, nén:

NI'=IM=R=5&NI"?"=25< (t+1)°+(3+8)°=25<t>+5t+4=0

o {t =1 {N(‘l' ™ Vay N(-1-2) hosc N(-47).
t=—4 | N(-47)
Nhan xét :

Khi di tim toa d§ ctia mot diém nghia la bai todn dang chita hai dn (tung dj va
hoanh dg ciia diém do), vi vdy viéc gidi nhitng 16p bai todn nhw thé nay thwc chit la
viéc ching ta di cit nghia so'liéu ciia bai todn dé dwoc hai phirong trinh (hai dau “=").
Dir kién diém thudc dwong lubn giip ta cé dwoc mt phwong trinh va cdc div kign

"u__r

chwa khai théc sé gilp ta cit nghia dé' tim thém mét ddu con lai. Kinh nghiém lam
nhitng bai todn tim diém cho ta biét dwoc xdc sudt roi vao Bai todn 1 thiong khd cao
(c6 1é d6 ciing la yj d6 va li do dé’tdc gid gioi thiéu Bdi todn 1 ddu tién toi cdc ban) . Vi
vdy trong cdc vi du cu thé, néu dién da thudc mot dwong thang cho trude thi hieéng
tw duy ddu tién ta wu tién nghi dén la chi ra mot diém c6' dinh va khodng cdch tir diém
cdn tim t6i diem do xdc dinh duoc.

Vi du 9. Trong mit phdng Oxy, cho tam gidc ABC vudng tai A(L;—/3) c6
goc ABC = 30°, duong thang A:X—y+2=0 la tiép tuyén tai B caa
duong tron ngoai tiép tam gidc ABC. Tim toa d cac diéfm B va C, biét B
c6 hoanh d6 1a mot so hitu t.

Phéin tich huéng gidi:
* O ddy, B dang thudc dwong thing A va A la diém da biét toa d. Do d6, néi tinh
dwoc d6 dai doan AB ta sé chuyén dwoc vé Bai todn 1. Liic nay ta sé cit nghia dir

kién ctia bai todn dé'lam diéu nay (cdc ban xem viéc cit nghia & phdn 1oi gidi chi tiét).
*  Khi da tim dwoc diém B ta dé dang viét dwoc phwong trinh cia BC va AC wva

suy ra toa do diém C.

+ Goi H 1a hinh chiéu vuéng goc
cta A trén d, suy ra:
1+/3+2
AH=d(A,A)=‘ ‘:3“@
J2 J2
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Tam gidc ABC vuodng tai A nén duong tron ngoai tiép tam giac ABC
nhan BC la duong kinh.

Mat khéc: A la tiép tuyén tai B cua duwong tron ngoai tiép tam giac ABC
nén A L BC .

Khi d6: ABH = 60° va xét tam giac vuong AHB ta co:

AB:Si'::Oo - 3“/\/% ~J6+2
\/5.7

+ Goi B(t;t+2) vé6iteQ ,khidéd:
AB?=8+4/3 < (t-1)2 + (t+2++/3)> =8+ 4/3
o t?+(1+/3)t=0<1t=0 hojc t =-1-/3¢ Q (loai)
Suy ra B(0;2).
+ Khi d6 BC di qua B(0;2) va c6 vécto phép tuyén ny. =u, = (L1) nén c6
phuwong trinh: X+y—-2=0
AC diqua AL—/3), c6 n,. = BA=(1;-2—+/3) c6 phuong trinh:
x—(2+3)y-4-243=0
+ Vi BCn AC ={C} nén toa d6 diém C la nghiém cua hé:

X=2+ 2

X+y-2=0 ﬁ 2.2
x—(2+\/§>)y—4—2x/§=0<:> y=_£ :C(ZJFE’ \/é}

V3

Vi du 10. Cho hinh thoi ABCD ngoai tiép duong tron
(C):x* +y*—2x+2y—-18=0. Biét AC = 2BD, diém B c6 hoanh d6 duong va
thudc duong thang A : 2x—y—5=0. Viét phuong trinh canh AB.

Phan tich huong gidi :
* Oday B thugc dwong thing A va | la tdm cia dwong tron (C) da biét toa dg do

dé néu tinh dwoc do dai dogn Bl ta sé chuyén dwoc vé Bai todn 1. Liic nay ta sé cit
nghia dir kién ciia bai todn dé'lam diéu nay (cdc ban xem viéc cit nghia & 10i gidi).

*  Khi @ tim dwoc diém B ta chuyén vé bai todn viét phwong trinh dwong thing
AB di qua diém B da biét toa dj va cich diém | cho truéc mot khoang khong doi R
nghia la ta chuyén bai toin vé Bai todn 6 (Cdc ban sé dwoc tim hiéu ki bai Bai
todn 6 & phdn sau).
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+ Duong tron (C) cé tam | (L -1
vabén kinh R=24/5 p
Goi H 13 hinh chiéu ctia | trén AB,
suyra |IH=R= 2.5
Vi ABCD Ia hinh thoi va AC =2BD D
nén Al = 2Bl , khi d6 xét tam giac vudng ABI ta co:
.t 1

Al BI? |H? 4Bl? BI? (2\/6)2

+ Goi B(t;2t—5) e A v6i t >0, khido:

Bl =5 BI*=25< (t-1)%+(2t—4)>=25

< Bl =5

<52 -18t-8=0<1t=4 hoac t :—g (loai) = B(4;3)

+ Goi vécto phap tuyén cia AB 1a N, =(a;b) véi a>+b?>0, khi d6
phuong trinh AB c6 dang:a(x—4)+b(y—-3)=0< ax+by—-4a—-3b=0
la—b—4a-30)

va? +b?
a

2
o 1182 — 24ab + 4b? :o@n(a —24(%}4:0@ - =2 hoic

Tacé: d(l,AB)=R< =25 < (3a+4b)? = 20(a* + b?)

=2
+ Véi %:2 chon {:_1 , khi d6 phuong trinh AB la: 2x+y-11=0

Véi E:E chon
b 11 b=

2
11’ khi d6 phuong trinh AB la: 2x+11y—-41=0

Vi du 11. Trong mét phang toa do OXy cho hinh chit nhat ABCD <6 E,F
1an lwgt thudc cac doan AB, AD sao cho EB=2EA , FA=3FD, F(21)
va tam giac CEF vuong tai F . Biét rang duong thing x—3y—-9=0 di
qua hai diém C, E . Tim toa d6 diém C, biét C c6 hoanh d6 duong.

Phdn tich huong giai:
* C e CE da biét phwong trinh va F(2;1). Diéu dé goi yj ta di tinh dj dai CF , néu

lam duwoc diéu nay ta sé dé dang cé dwoc ddp s6 theo goc nhin ciia Bai todn 1.
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* Voi div kien EB=2EA , FA=3FD va tam gidc CEF vudng tai F ta sé tim
dwgc moi lién hé giiva hai canh ciia hinh chit nhdt. Song ta vin dang thiéu mot yéu to’
vé dinh lwong. Néu trong dé bai khong cho thi ta sé nghi ngay téi viéc di tinh
d(F,CE) (yéu t6"dn trong bai todn). Thong s6 nay sé gitip ta c6 dwoc df dai doan
CF . Do dé ta di dén 10i gidi chi tiét sau:
Giadi

+ Tacd Fi= (/3\1 (vi cung phu véi I/:; )

Va A=D =90°, ? e

suy ra AAEF <> ADFC 1

AE AF FEF E

S = —3y—0=
DF DC FC *=% V | /

A4 D

EB=2EA

= y
FA=3FD 1 3

AE=1aB
. { 3
DF ==AD: AF =>AD
4 4

1 3
—AB —AD 9 AB 3

suy ra —=4—<:> AB’=ZAD?’ = — =%
1,p AB 16 AD 4

4

1 AB
Do do EF_AE -3  _1-EF=FC, suy ra AFEC vuong can tai F
FC DF 1 AD
4
+ Goi H Ia hinh chiéu vudng goc cta F trén EC.
Khi d6 : CF =+/2FH =+/2.d(F,CE) =J§.—|2_3_9| =25
1 +3
+ Goi C(3t+9;t) véit>-3 (do x. >0).
Suy ra:CF? =20 (3 +7)°+(t-1)*=20=t* +4t+3=0<t=-1hodc t = - 3
(loai) = C(6;-1)
+ Vay C(6,-1).
Nhan xét:
O vi du trén vigc tim diém C theo goc nhin ctia Bai todn 1 1a khd “tw nhién” khi
C dang thudc mot dwong thang biét phwong trinh va diém F(2;1) cd'dinh. Song néi
cdu héi bai todn khong chi dirng lai 6 viéc tim diém C ma phdi di tim tat ca cdc dinh
ctia hinh chit nhdt ABCD ta van hoan toan cd thé gidi quyét triét dé'bai todn. Cu thé:
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+ Khi tim dwgc diém C ta sé viét dwoc phwong trinh EF (di qua F va vuéng géc
v6i CF ) va suy ra dwogc toa d¢ diem E (véi CE(EF = {E} ).
AE =+2
AF =3/2
hay A la giao diém cia dwong tron (E;\/E) vi (F;3J2) = toa d6 diein A
(chit y A,C khdc phin EF d¢logi b6t 1 diem A)

. {Hs =3AE
+ Tw

+ ViécchimﬁzE vi FE=2{5=
AD 4

ta suy ra dwoc toa dp diém B va D.

AF =3FD

Vi du 12. Trong mét phéang toa d Oxy, cho hinh thang ABCD vuong tai
A va D c6 day 16n CD va BCD = 45°. Dudng thing AD va BD lan
lwgt c6 phuong trinh 3X—y=0 va X—2y=0. Viét phuong trinh duong
thang BC biét dién tich hinh thang bang 15 va diém B c6 tung d6 dwong.

Phdn tich huwéng gidi :

*

Voi vige B e BD da biét phwong trinh va diéu kién B 6 tung d¢ dwong givip ta
nghi t6i nén di tim toa d9 diém B trwéc. Do AD N BD ={D} ta dé ding tim duoc
toa d¢ diém D, khi dé B e BD va néu cit nghia duwoc dir kién cia bai todn dé’tinh dg
dai BD ta sé tim duwoc toa dj diém B theo Bai todn 1. O ddy c6 dit kién Sisep =15
(*) mia Spgep phu thudc vio AB, AD va DC . Nghia lia trong ding thitc (*) chita téi
3 dn. Néu thé’'sé cin giam s6"dn, diéu nay chi cé thé' lam dwoc khi AB, AD va DC
c6 mdi lién hé véi nhau, hay néi cich khic sé c6 hai trong ba dn trén biéu dién dugc
theo dn con lai. V@y ta sé cdn khai thdc s6'ligu cu thé’ cua bai todn. Dit kién bai todn

cho géc BCD = 45° va AD,BD da biét phuong trinh, tiv ddy goi y ta nén di tinh

Ei;;;;'Ea;;;; |:3 + :Z| :L — 0
oc ADB (ta nhip cos(AD,BD) = ———== =—= ADB = 45"). Nhw
§ NolNg| V1045 /2

vdy tam gidc ABD va DBC ldn lugt vudng can tai A va B. Liic nay ta sé biéu dién
dwgc AD, BD theo AB; tir (*) ta sé suy ra duwgc AB va dé dang cé dwoc d dai BD .
*  Khi tim dwoc B suy ra dwoc phwong trinh BC do CB L BD (tam gidc DBC vuong

tai B). 3x=y=0 x—2y=0

Gidi |
+ Do ADNBD = {D} nén toa do diém

B (y5>0)

D la nghiém cua hé :
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3x-y=0 x=0
& = D(0;0)
x—-2y=0 y=0
Ta ¢6 cac vecto phap tuyén twong tiing cia AD va BD la:

N = (3-1),ngp = (L -2)
Nofeo| 342 1

T V1045 V2

Khi d6 tam gidc ABD va BDC 1an luot vudng can tai A va B,

suy ra: AB:AD:D—2C

Suy ra: cos(AD,BD) = ———— — ADB = 45°

r]BD

nAD

+Taco:

_(AB+DC).AD _ (AB+2AB).AB_3

S 5 ) B? =15

— AB=+10=BD =25
+ Goi B(2t;t) voit>0

Khi d6: BD=2/5< BD*=20< (2)? +t? =20 t? =4 <t =2 hojc t =—2
(loai)= B(4;2)
+ Duodng thing BC di qua B (4;2) va 6 vécto phap tuyén : N = Ugy = (2)
(vi tam gidc BDC vudng tai B) nén ta c6 phuong trinh:

2(x-4H+(y-2)=0< 2x+y-10=0

Vidu 13 (B - 2013 - CB). Trong mat phéng toa do0 Oxy, cho hinh thang can
ABCD ¢6 hai duong chéo vudng gbéc voi nhau va AD =3BC. Duong
thing BD c6 phuong trinh X+2y—6=0 va tam giac ABD c6 truc tam la
H (—3;2). Tim toa d6 cac dinh C va D.

Phin tich hudng gidi:

V6i yéu cdu cua bai todn, ban ddu sé cho ta dwoc chiim cdc cdu hoi va cdc hwéng
phin tich sau: “Véi C va D ta wu tién tim diém nao trwée ? D dang thudc dwong
thing BD da biét phwong trinh, C thudc dwong thing AC ma ta hoan toan cé thé’
viet dwoc phwong trinh (AC di qua H va vudng goc véi BD ). Khi dé giao diém
{l } =BD N AC hoan toan xdc dinh. Ta cin thém nhitng di kign “cd lpi” cho C va

D ”. Do ABCD Ia hinh thang cin nén |IB=1C = BCI =45° = BCH I tam
gidc cdn tai B = | 1a trung diém cia HC . Nghia la ta sé tim duwoc toa dp diém C
trueée. Lic nay cdc dix  kien  chwa  dwoc  khai  thdc I
BC// &k o]
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DI =3Bl =3IH . Khi d6 viéc tim toa do diém D dwoc dwa vé' Bai todn 1. Cu thé:
* DeBD:x+2y-6=0
* DI =3IH
Giai
+ Vi ACLBD =n, =uy =(2-1),
nén AC c6 phuong trinh 1a:
2(x+3)—(y-2)=0=2x—-y+8=0
Goi BDmAC:{I} .

D(?)

x+2y—-6=0

4
Khi d6 toa d6 diém | la nghiém cua hé:
2y-6=0 -2
xrey =% =1(-24)
2x-y+8=0 y=4
+ Do ABCD I hinh thang cAn nén |B=1C = BCl =45° = BCH 1a tam giéc
cantai B
Suy ra | 1a trung diém caia HC = C(-1;6)
+ Ap dung dinh li Ta —1ét voi AD // BC ta c6:

ID AD
—=—=3=ID=3IB=3IH =3V5
IB BC 35

+ Goi D(6-2t;t) e BD, khidé ID =35« ID?=45

D(41)

t
S (2t-8)°+(t-4)° =451 -8t+7=0=
t D(-87)

1
=
7

~ JC(=L6) . . JC(-16)
Vay hoac .
D(41) D(-87)
Nhan xét:
Khi bai todn yéu ciu tim tir hai diém tré 1én thi thiv tw tim diém thwong wu tién
theo cdc dw ki¢n sau: Diém cdn tim cd lién quan t6i hé thitc véc to (trong vi duy trén |

la trung diém cuia HC ciing dwoc hiéu la C lign hé véi H,| qua hé thirc vecto

HI =1C), dién thudc dwong da biét phwrong trinh. ..

Vi du 14. Trong méat phang toa d6 OXxy, cho tam gidc ABC vuong tai A,

diém B(L1). Trén tia BC lay diém M sao cho BM.BC =75. Phuong

trinh duong thang AC : 4x+3y—32=0. Tim toa d6 diém C biét ban kinh
5/5

duong tron ngoai tiép tam gidc MAC béng -
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Phin tich hwong gidi :
*  Ta dé dang tim duwoc toa dg diem A la giao cia ACova AB (AB diqua B va
vudng goc voi AC).

* Khi bai todn ¢6 die kien BM.BC =75 thuong chiing ta nghi téi tam gidc dong
dang va tir gidc ngi tiép dweong tron ( kién thirc hinh 16p 9 hay dé cdp t6i diéu nay) .
Trong bai todn lai cé yéu t0"bian kinh duong tron ngogi tiép tam gidc MAC, dé khai
thic dwoc dir kién nay goi y ta dung thém diém D sao cho ACMD ndi tiép duong
tron, viéc nay sé gitp ta cat nghia dwoc tat cd nhitng thong s’ trén (Cdc ban sé thiy
10 trong 10i gidi ctia bai todn).

* Sau khi dung diéim D ta sé cit nghia cdc so'liéu ctia bai todn dé'di tinh d6 dai dogn
AC, khi dé ta sé tim dugc toa dj cia diém C theo géc nhin ciia Bdi todn 1. Cu thé:
+ CeAC:4x+3y-32=0

+ C cich A mgt khoang xic dinh AC.

Gidi 4x+3y-32=0

+ AB di qua B(L1) va vudng goc
véi AC (U =(3-4) nén c6 .
phuong trinh: 3Xx—4y+1=0 R o) = 3:3

M
c(?)

Do ACNAB={A} nén toa do BMBC=75
diém A la nghiém ctia hé: D ; st
4x+3y-32=0 x=5
= A5 4)

3X—4y+1=0 < y=4
+ Ké MD vudng géc véi BC va cat AB tai K, suy ra ACMD Ila t giac ndi
tiép duong tron duong kinh CD (cling chinh 1a duong tron ngoai tiép tam
gidc MAC), khi d6: CD = 2R="5/5
Ta c6 ABMD «>ABAC (g.g)

non o B0 gp BMBC___ B _i5.5-a8
BA BC BA  J2 .3

= A nam gitta B va D .
Khi d6 AD = BD -BA=15-5=10,

Suy ra AC =+/CD?— AD? = /(5J5)>~10° =5
+ Goi C(8+3t;-4t) e AC,
Khidé AC=5< AC* =25 (3t+3)° +(4t+4)° =25
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t=0 C(80)

=
t=-2 C(2,8)
+ Vay C(8;0) hoac C(2;8).
Vi du 15. Trong mat phang toa d6 Oxy, cho duong tron
(T):(x=D?+(y—2)*>=5 va duong thing A:x+y+2=0. Tit difm A
thudc A ké hai duwong thang 1an luot tiép xtc véi (T) tai B va C. Tim toa
dd diém A biét dién tich tam giac ABC bang 8.

Phdn tich hwéng giai:

< 25t +50t =0 <

Khi da diwegc lam quen cic vi du thugc Bai todn 1 triedc do, viéc tiép can dé bai ¢ vi
du nay la khd don gian khi dir kién bai todn cho khd “16”— ta biét diem 1 (L, 2) c6'dinh
la tim cia (T), diém A cdn tim thuéc dwong thang A:X+Yy+2=0 da biét
phwong trinh. Nhw vdy ta nghi ngay téi viéc di tinh dg dai doan 1A dé dwa vé Bdi
todn 1. Dit kién dién tich tam gidc ABC biang 8 chic chin la dé chiing ta lam diéu
nay. Van dé la cat nghia né nhw thé'nao dé’biéu thirc dién tich ABC chi chira dn 1A.
Cau tra loi sé co trong loi gidi chi tiét sau:

+ Duong tron (T) c6 tam | (3 2) va Ky
ban kinh IB=R=+/5

Goi H la giao diém cta 4™
BC va Al .bat Al =a>0

Tacod:

T

AB* AI’-IB* a’-5

C
A= = 2_ J5(a2-5
Al A & = BH=VAHIH =2 55_ (2" -5)
a a a

2
n-B_5
A a
2_g ,[5(a*-5
b Se.=AHBH=32 ( ):8<:>5(a2—5)3=64a4
a a
& 5a° ~139a" + 3758% — 625= 0 < (a’ — 25)(5a" —~14a+ 25) = 0
a>0

oa=15—%" 55=5= Al =5
+ Goi Alt;—t—2) e A, khi dé:

AI2:25©(t—1)2+(t+4)2:25<:>t2+3t—4:0<:>[




2. CACH RA DE 2: Cho biét M cdch | (di biét toa dg) mot khodang khong doi. Cin
dwa vio cic dit kién ciia bai todn dé'viet phwong trinh dwong thing chita M .

Vi du 1 (B - 2005). Cho hai diém A(2,0)va B(6;4). Viét phuong trinh
duong tron (C) tiép xtc véi truc hoanh tai diém A va khoang cach tir tam

cia (C) dén diém B bang 5.

Phan tich huéng giai :

Muon viét phwong trinh duwong tron (C) cin tim toa d¢ tam I va bin kinh R= IA.
* [ cich B mgt khoang khong d6i IB =5
* Duong tron (C) tiép xiic v6i truc hoanh tai diém A nén | thudc dwong thing di
qua A vudng goc vdi truc hoanh (truc OX).

Nhw vdy viéc tim diém | di dwgc chuyén vé Bai todn 1.

Giadi

+ DPuc tre C) tiép xu 5 t :
uwong tron (C) tiép xdc voi truc B(6:4)
hoanh tai diém A nén IA_L OX, suy ra
phuong trinh [A:X=2
1 (o i = >
+ Goi 1 (2t) e Al, khi d6 0 A(2:0) ¥
t=1 (2,1
IB=5=1B% =25 4% + (t-4)? = 25 (t—4)? =9 = | @D
t=7_"|1(27)

+ V6i (2,2 thiban kinh R=1A=1, suy ra phuong trinh duong tron:
(x=2)*+(y-1)°=1
+ Vi 1(2;7) thi ban kinh R=1A=7, suy ra phuong trinh duong tron:
(x—=2)*+(y-7)*=49
Vay phuong trinh dwong tron can lap 1a (X—2)° +(y-1*=1
hodc (Xx—2)*+(y—7)*=49.

4
Vi du 2 (B - 2009 — CB ). Cho duong tron (C):(Xx—2)"+Yy? “ va hai

duong thfmg A :X=y=0 va A,:X-=7y=0. Xac dinh toa d¢ tam K va

ban kinh cta duong tron (C,); biét duong tron (C,) ti€p xtc véi cdc duong

thing A, A, vatdm K thudc duong tron (C).

Phdn tich huéng giai :

* (C)) tiép xiic voi Ay, A, = K thudc dwong phin gidc ciia géc tao béi A, va A,.
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*Ke(C)= IK=R=

2
E —> chuyén vé Bdi todn 1.

Giadi

+ Duong tron (C) ¢6 tam 1(2;0) va ban kinh Rzi.
+ Ta c¢6: (C) tiép xhGc véi
A,A,= K thudc dudng phéan
giac cua goc taoboi A va A,.
Khi d6 goi K(x;y) = d(K,A)) =d(K,A),)
oy x=7y]
J2 52
5(x—y):x—7y<:> 2x+y=0
5(Xx—y)=7y—X x—2y=0

+ Vi duong phan giac d; :2x+y=0 . Goi K(t;-2t) e d,
ViKe(@mIKe2 okt o o2 rar =2 o 257~ 2014160
J5 5 5
(vd nghiém).
+ Vi duong phan giac d, : x—2y =0 . Goi K(2t;t) €d,

Vi Ke(C):>IK:£<:>IKZ:EQ(t—2)2+4t2:%<:>25t2—20t+16:0

J5
= t:£:> K(ﬁﬂ)
5 55
>
Khi d6 ban kinh ctia dudng tron (G,) : d(K,A) =123~ 292

2 5

Vi du 3 (B-2012-CB).
Cho duong tron (C):X*+Yy* =4,(C,): X* +y*-12x+18=0va duong
thang d:X—y—4=0. Viét phuong trinh duong tron c6 tam thuoc (C,),

tiép xtc véi d va cat (C)) tai hai diém phan biét A va B sao cho AB vudng

gbc voi d.
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Phdn tich hwéng giai:

Muon viét phwong trinh dwong tron, ta can:
* Xdcdinh tdm | bang “géc nhin” ciia Bdi todn 1. Cu thé'
Ta di ldp phwong trinh |1, di qua |, vudng goc voi AB (tinh chdt dwong noi
tdm) hay song song véi d . Khi dé:

+ | ell, dabiét phirong trinh.
+ 1e€(C,) hay I, =R,
(Ta c6 thé' lam theo Céch 2 v6i {1} =11, " (C,) — toa d§ | - cdch trinh bay khic

ctia Bdi todn 1).
*  Xic dinh ban kinh R nho R=d(l,d)

Giadi

Goi | latam duong tron
(C) can viét phuong trinh.
Tacod (C): X +y* =4
= tam cua (C)) 1a 1,(0;0)
1, L AB
AB1d

d:x—y—4=0

=Il,//d

= phuong trinh Il,: Xx—y=0.
Goi I(t;t)ell, ma | €(C,) = t*+t*-12t+18=0
StP-6t+9=0t=3=1(33)
3-3+4
Ma (C) tiép xtc véi d = R:d(Ld):L————l:ZJE.
VI 417

Vay phuong trinh (C)1a: (Xx—3)*+(y—3)* =8

Vi du 4. Trong mit phang toa d6 OXy, cho tam gidc ABC can tai A ndi

tiép duong tron (T) c6 tam 1(0;5). Puong thang Al cit duong tron (T) tai

diém M (5,0) véi M= A. Puong cao tit dinh C cit dwong tron (T) tai
17

diém N —g;—g v6i N = C. Tim toa dd cdc dinh cua tam gidc ABC,

biét B c6 hoanh d6 duong.
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Phdn tich hwéng giai:

* Van mot cdu héi quen thudc ddu tién nén dgt ra “ V6i dik kién ciia bai todn, thie tw
cic diéin sé dige tim nhie thé'nao ?” . O ddy chiing ta dé dang trd 161 dwoc cdu hoéi nay
bang viéc tim duwoc toa do diéim A ddu tién (do | la trung diéin cia AM ) . Tiép dén
sé la diém B (dir kién B cd hoanh d¢ dwong goi y diéu nay)
* IB=IM = 5\/5, ta cin thém mot die kién lién quan t6i diém B. Liic nay cin tgo
ra moi lien hé diém B o6i cic so lidu da biet ciua bai todn. Ta 6
M (5;0),N —%; —g da biét toa do va bang viéc vé hinh chinh xdc ta c6 thé suy
dodn 1B L MN . Néu c6 dwoc diéu nay ta sé dé dang viét dwoc phwong trinh 1B va
viéc tim diém B la khong khé khi ta dd nhin thdy Badi todn 1.
* Bing kién thitc hinh hoc so cdp (kién thirc hinh hoc cdp 2) ta dé dang chirng minh
dwoc 1B L MN .
* Sau khi tim duwoc toa do diéim B ta sé suy ra dwoc toa d§ diem C (do C doi xitng
voi B qua AM ).
Sau ddy la 10i gidi chi tiét cho vi du trén:
Gidi A
+ Vil latrung diém cia AM nén A(-5;10)
+ Tacod N/CT3 - MAB (cung phu voi ,@E)
= BN =BM (tinh chat gdc noi tiép)
Suy ra IB la duong trung truc cua
MN, khi @6 IB di qua | vudng gbc vdi o H
MN nén c¢6 phuong ?rinh: 0o C(-)Qé/ 50
M(5:0)
7x+y-5=0 (v6i MN =| ——;—— | =-=(7;1))

+ Goi B(t;5—T7t) véi t >0, khi do :

IB?=IM? o t?+(71)* =50 t’ =1t =1

hodc t =-1 (loai)= B(1;,-2)
+ Phuong trinh AM : X+ Yy—-5=0, suy ra BC di qua B vudng géc AM co
phuwong trinh: X—y—-3=0

Goi AM(NBC = {H }, suy ra toa d6 difm H 1a nghiém ctia hé

S

i
i

o
£

£

52

e
e

R

R

et

£
£
s
£
£
e
5
i
£
e
525

e
Fts



Do H la trung diém cta BC = C(7;4)

Vay A(-5;10), B(;-2), C(7;4).
Vi du 5 (A - 2012 - NC ). Cho duwong tron (C): X* + y* =8. Viét phuong
trinh chinh tic cta elip (E), biét rang (E) c6 do dai truc 16n bang 8 va (E) cat

(C) tai bon diém phan biét tao thanh bdn dinh ciia mét hinh vuong.

Phdn tich huéng giai:

2

*  Phuong trinh (E): ;—2 + E)/— =1 nhw vdy ta cdn tim a;b

* (E) c6 d¢ dai truc Ion bang 8= 2a=8=>a=4

*  Dir ki¢n (E) cit (C) tgi bon diém phan biét tao thanh bon dinh ciia mot hinh vuéng
nén 4 dinh nam trén hai dwomg phin gidc thudc géc phan tw thir nhdt va thie hai . Ta
gid stk ¢6 dinh A thudc dwong phin gidc Ay =X . Vdy viéc tim toa do diem A
quay vé Bai todn 1 nho:

+ AeA:y=X

+ AO=R=2/2 (hay Ae(C))
* Ma Ae(E) = b— phuwong trinh (E).

Gidi ¥ y=x
Goi phuong trinh chinh tic ctia P T
Xy (E)_—T1 - ) EE 2
. . XY s \
elip (E) c6 dang;: 7 + o7 1 (| - : \‘ .
+ (E) c6 do dai truc 16n bing 8 AR )/
= 2a=8=>a=4 e

+ (E) cit (C)tai bon diém phan biét tao thélg(fl}béh dinh cua mot hinh vudng
nén 4 dinh ndm trén hai duong phan giac thudc gdc phan tu thit nhat va thit hai.
Ta gia st A 1a mot giao diém cua (E) va (C) thudoc duong phéan giac
Aty=Xx.
+ Goi At;t)eA (t>0).
Tacé: Ac(C)=>t?+t?°=8t=2 (vit>0)= A(22)
2?2 1
+ Ma AE(E) :>—2+—2:1:> b2 =—6
4 b 3

; X
Vay phuong trinh chinh tac cta elip (E) la: 16
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Vi du 6 (D - 2013 - NC ). Cho duong tron (C): (X—-1D*+(y-1)*=4 va
duong thang A:y-3=0. Tam gidc MNP c6 truc tam trung véi tam cua
(C), cac dinh N va P thudc A, dinh M va trung diém ctia canh MN
thudc (C). Tim toa do diém P.

Phdn tich huéng giai:

* V6i dir kign ctia bai todn ra dé dang tim dwoc toa d diém M qua goc nhin ciia Bai
todn 1. Cu thé:

+ M thubc dwong thing di qua | vudng géc véi A.

+ MI=R=2(M¢e(C))

* Khi tim dwoc diem M ta sé tim diém N thong qua diém K va tiép tuc sir dung
Bai todn 1. Cu thé:

+ N@{)eA:y-3=0 = K(t) (do K la trung diém cia MN ).

+ Kl =R=2.

* Viéc im diém P dwoc vin dung nho Bai todn 3 (cic ban sé dwoc tim hiéu ki
thong qua Bai todn 3 6 phin sau).

Giadi

+ Duong tron (C) c¢6 tam
(1) vabankinh R=2.

Do d6 d(I;A):Q:Z:R

= A tiép xuc véi (C). N
Khi dé IM L A, suy ra phuong trinh IM la: Xx=1

+ Goi M(Lt)elIM. MaMe(C)=(1-D*+(t-)’ =4
= M (L -2 hoidc M(L3) (loaivi M ¢ A)
+ V6iM (1;-1), khido goiN (a;3) e A= K(aTH';lj la trung diém caa MN .

Do Ke(C):(aTJrl— j +(1—1)2:4<:>(a—1)2:16<:{

a=5 [N(5;3)
=
a=-3 N(-33)

+ Goi P(m;3) e A, khi d6 véi:

* NG ,
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tr INMP=0< 4(m-1)+24=0< m=-1= P(-13)
IN =(-4;2)

MP = (m-14)
tt INMP=0< -4(m-1)+24=0< m=3= P(33)

* N(-33) =

Vi du 7. Cho hai duong tron (C): x* +(y—-1)*=2 va
(CY:(x—4)*+(y-5°*=8. Cho AB la mét duong kinh thay d6i cta
duong tron (C') va M 1a mot diém di dong trén duong tron (C). Tim toa
d6 cac diém M, A, B sao cho dién tich cta tam giac MAB 16n nhat

Phdn tich huong giai :
* Duong tron (C) cé tam 1(0;1) va bin kinh R= J2, (C" cd tam 1'(45) va
bin kinh R' = 24/2

ViMe(C)néntacé: Ml =R= J2. Vay néu ta chi ra dwoc M dang thudc
mot dwong thang di biét phuong trinh thi viéc tim digm M sé quay vé Bai todn 1.
* Ta sé cit nghia di kién tam gidc MAB c6 di¢n tich Ion nhét (khép didu “=") dé chi

ra dwoc diéu nay

Cdc ban tham khdo phdn cit nghia 6 10 gidi chi tiét sau ddy:
Giadi A7)
M)

+ DPuong tron (C) 6 tam
1(0;1) va bén kinh R=+/2,
(C) 6 tam 1'(4;5) va ban
kinh R'=24/2.
Khi d6 11 '=4y2>3J2=R+R'nén (C) va (C') ngignhau.
Goi H 1a hinh chiéu vudng géccuia M trén AB. Khi do:

Suas :%MH AB :%MH 2R'=+/2MH

I'(4:5)

Tacé: MH <MI'SMI +11'=+2+4J2=5/2 .

Do dé: S = V2MH <+/2.5\2 =10
+ Dau “=" xay rakhi vachikhi H=1"va II'n (C)Z{M} véi | nam gitta
Mval'va ABLII'
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Tacéd 11 '=(4;4) =4.(L1) nén 11" A
X=t M(7)
y=1+t

Goi M (t;1+t)ell ",
khi d6 M e (C)

c6 phuong trinh : {

I'(4:5)

ME2) 5

M(-10)

+ V&iM (1,2), khi d6 MI'=y3+32 =3J/2=11" =\ ndm gittalva | (loai).
Véi M(=10), khi &6 MI'=+5"+5? =5J2>11'= | nim gita M va

| ' (théa man).

nén t2+t2=2<:>t2=1<:>t=1rl:[

+ AB vuong gocvoi |l ' vadiqua | ' nén c6 phuong trinh: X+y-9=0
Khi d6 toa d¢ A, B la nghiém cua hé:

X+y-9=0 y=9-x X=2y=7 A(2,7),B(6;3)
{(x—4)2 +(y-57=8" {(x—4)2 —a” {x= 6y=3 {A(G;:%), B(2,7)
Vay M(-10), A(Z;7), B(6;3) hoac M (-10), A(6;3),B(2,7)

3. CACH RA DE 3: (Két hop tiv Cdch ra dé 1 vi Céch ra dé2).
Duwea vao cic div kién cuia bai todn cin:
+ Tinh dwoc d¢ dai dogn M1 (wvéi | da biét toa dj).
+ Viét phwrong trinh di qua diém M .
Vi du 1: Cho dudng tron (C): X* + y* — 2X+4y—20=0 va diém A(4;2).
Goi d 1a tiép tuyéhn tai A ctia (C). Viét phuong trinh duong thing A di

qua tam | ctia (C) va A cit d tai M sao cho tam gidc AIM c6 dién tich

bang 25 va M c6 hoanh d6 duong.

Phdn tich huéng giai :

Muon viét dwoc phwong trinh A trong bai todn trén ta cdn tim diwegc toa d¢ cua
diem M .
* Ta viét dwoc phwong trinh d di qua A va vudng géc vdi 1A, khidé M ed : da
biét phwong trinh.

* Sym =25= MA= ZI\SA—A;\"' —> chuyén vé Bdi todn 1.
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vaban kinh R=5.

Vi d 1atiép tuyén tai A cta (C)

nén n, = 1A= (34) > u, = (4-3),
X=4+4t
y=2-3 A(4:2) -

suy ra phwong trinh d :

+ Tacé: Sy, =25<:>%MAIA=25<:> MA=10 (véi IA= R=5)

+ Goi M(4+4t;2-3t) ed, khido
MA=10< V16t* +9t* =10 < 5t| =10 < t = £2
= M (10;-4) hodc M (—4;8) (loai)

X=1+05t

+ Khidé IM = 9:-2), suy ra phwong trinh A':
(9,—2), suy ra phuong y=—2-2

Vi du 2. Cho tam gidc ABC c6 dién tich bang 2, duong thang di qua A va
B ¢6 phuong trinh X—y=0. Tim toa d§ trung diém M cua AC biét
(2,2 1a trung diém cua BC.

Phén tich hwéng gidi :

* Vil latrung diém ctaa BC nén S, :ESABC =1

28ABI .
d(l, AB)

* Luc nay ta sé nhin thay toa do diém M “16 dién” qua goc nhin cua Bai toan

Khi d6 ta dé dang tinh duoc d6 dai doan AB =

-y

. Do MI la duwong trung binh cta tam gidc ABC nén:

=+

M e MI : 1a duong thang di qua | song song véi AB

M|:£E
2

+

Gidi

=+

Tacs d(1,AB) =24 _ 1

JE+2 2

+ Do Ila trung diém ctia BC
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2S,, 21
=2=-22.
d(1,AB) 1

NG

Khi d6 AB =

+ Mat khac MI la duong trung binh cuia tam giac ABC nén IM di qua |

song song véi AB c6 phuong trinh:
AB 242 Nz
= —= 2

2

X—y—].:O Vé Ml :7

+ Goi M(t;t-1) € MI, khi d6

M =2 MI?=2c (t-2)2+({t-2)2=2< (t-2)%2=1

{t:B
=
t=1

=

{M (3,2
M(Z0)

ABC . Tim toa d6 cac dinh A,B,C.

Vi du 3 (B - 2003 ). Cho tam gidc ABC c6 AB = AC , BAC =90°. Biét

M (L -1) Ia trung diém canh BC va G[%;Oj la trong tdm ctia tam giac

Phén tich hwéng gidi :

* Do G latrong tim nén AM =3GM = toa dj diem A.

Khi d6 B,C thudc dwong thang di qua M vudng géc véi AM .
*  AABC ovudng cin tgi A nén MB=MC=MA (B,C thujc duwong tron tim

M bdn kinh MA)— chuyén vé Bai todn 1.

Giadi

+ Do G latrong tam AABC nén AM =3GM = L-3 .

Goi A(Xy) = AM = (1-x;-1—)
{1—x=1 {X=O

Suy ra =4
y=2

-1-y=-3
+ BCdiqua M(3—1) vanhan AM = -3

lam vecto phap tuyén nén c6 phuong trinh :

()

= A0;2).

M(1-1)

G|';/3; I}':-

(x-1)-3(y+1) =0 hay x—3y—4=0. Al

B(7)

+ AABC vuédng céan tai A nén MB=MC = MA:\/E, suy ra B,C thudc
duong tron (M ,\/E) 6 phuong trinh : (x—1)%+(y+1)* =10

A A . -
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x-1>+O+1)>=10 |10y +1)> =10

x=4 B(4;0)
x=3y+4
y=0 C(-2,-2)
=S {y:O &
|

_ x:—2:> B(-2,-2)
- y=-2 ||C(40)

Vay A0;2),B(4;0),C(-2-2) hoic A(0;2),B(-2;-2),C(4,0).

{x—3y—4=0 {x:3y+4
=

Vi du 4 (D - 2013 - CB). Cho tam gidc ABC ¢6 diém M (—%,gj la trung

diém cua canh AB, diém H(-2;4) va diém [(-11) lan luot la chan
duong cao ké tr B va tdm duwong tron ngoai tiép tam giac ABC. Tim toa
d6 diém C.

Phain tich hwong gidi :

* Néiu ta biét dwoc toa d§ diém A, thi ta sé tim dwoc toa dj diém C theo géc nhin
ctia Badi todn 1.
Cu thé: + C e AH :la duong thing di qua hai diém H, A da biét toa do.

+ Cl = Al (C cdch | mgt khodng khong doi la 1A).
Nhw vdy vin dé la phdi di tim diém A. Lic nay Bdi todn 1 tiép tuc la sy lwa
chon dé’ta di tim diém A.

Cu thé:+ Ae AB : la duong thing di qua M va vudng géc véi MI .

*

+ AM = MH (tinh chat dwong trung tuyén trong tam gidc vuéng).
Gidi
+ AB diqua M —g;§ va nhan
22 .
7.1) 1 o\

W:(—;——j:—(ﬂ—l) lam vécto
2 2) 2

phap tuyén nén c6 phuwong trinh:

7(x+%)—(y—gj=0 hay 7x—y+33=0.

+ Goi A(t; 7t +33) € AB, khi d6 theo tinh chat duong trung tuyén trong tam
gidc vuong ta c6: AM = MH < AM ? = MH?

ce?)
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2 2 2 2
<:>(t+gj +(7t+33—§j =(g—2j +(4—§j
2 2 2 2

<:>t2+91+20:0<:{

t=-4 A(-4;5)
=
t=-5 A(-5,-2)
+ V6i A(—4,5), khi d6 AC di qua A(- 4; 5) va H(—2;4) nén c6 phuong trinh:
XL4:L5<:> X+2y_6:0
2 -1

Goi C(6-2c;c) € AC, khi do:
Cl=Al ©CI’=AI? < (2c-7)*+(c-1)?*=3F+4 < c*-6c+5=0

c=1
< L:_ 5:> C(4;2) hodc C(—4;5) (loaivi C=A)

+ Vi A(-5-2), khi d6 AC di qua A(-5,-2) va H(-2;4) nén c6 phuong
trinh: %5=y%2<:> 2X-y+8=0

GoiC(m;2m+8) € AC,khidé: Cl = Al < Cl? = Al?
S M+ +(2m+7) =4 +F & m*+6m+5=0

=-1
= {2_ 5:> C(~16) hodc C(-5;2) (loaivi C=A)

+ Vay C(-16).

Vi du 5. Cho céc diém A(10;5), B(15;,-5) va D(—20;0) la cac dinh ctia hinh
thang can ABCD trong d6 AB song song véi CD . Tim toa d6 dinh C.
Phdn tich huéng gidi :

O vi du nay ta c6 thé' tim toa do diém C theo hai cich :
Cich 1: Tasé tim C theo gbc nhin ciia Bai todn 1. Cu thé:
* C thudc dwong thang di qua D va song song véi AB nén dé dang viét duoc
phirong trinh CD.

* ABCD Ia hinh thang cin nén ta cé diéu kién cin: CB = AB = 537 .

Sau khi tim dwoc C ta sé kiém tra diéu kign di BC khong song song AD va két
ludn dwoc toa do diem C cdn tim.

Cich 2: Goi |,J lin lwot la trung diém cua AB va CD, khi do :

* Ta dé dang viét dwoc phwong trinh 13 va tim ra dwoc toa do diem J .

*J la trung diém cia CD (vi ABCD Ia hinh thang cin) nén ta suy ra dwgc toa do

diéi
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A(10:5) B(15-5) AQRS) T B(15:.-5)

D(-20:0) @ D(-20:0) J c®
Cach1 Cach 2
Cich1:
+ C6 AB=(5-10)=5.(1;—2), khi d6 CD// AB nén CD c6 phuong trinh:
X=-20+t
b

+ Goi C(-20+t;-2t) e CD, khi d6 ABCD la hinh thang cin nén ta co:
AD = BC < AD? =BC? & 30° +5° = (t—35)* + (2t - 5)°
t=5 C(-15,-10)
t=13" {C(—?; ~26)
+ Véi C(-15,-10) = BC = (-30;-5) = AD = BC//AD (khéng thoa man
vi ABCD Ia hinh thang can)
+ Vé&i C(~7;-26) = BC = (-22,-21), khi &6 BC, AD khéng cung phuong
(théa man). Vay C(-7;-26).
Cich 2:
+ C6 AB=(5-10) =5.(1;-2), khi &6 CD// AB = n, =n,, = (21) va CD
di qua D(—20;0) nén c6 phuong trinh: 2(X+20)+y=0< 2x+y+40=0

<:>t2—18t+65:0<:{

+ Goi |,J lan lugt la trung diém cua AB va CD, khi do | (2—25;0j va
1J L AB (do ABCD Ia hinh thang can) nén 1J ¢4 phuong trinh:
1.(x—§j—2.y:0<:> 2x—4y-25=0

+ Vi IJNCD ={J} nén toa d¢ diém J la nghiém cua hé:

2

oy P X 2 :J(—z;—BJ
2x—-4y-25=0 __13 2

+ Do J la trung diém cua CD nén suy ra C(-7;-26).




Vi du 6. Cho hinh thoi ABCD c6 tam 1(3;3) va AC=2BD. Diém

M [2;%) thuéc duong thang AB, diém N(3; 1—;) thuéc duong thang

CD. Viét phuong trinh duong chéo BD biét dinh B ¢6 tung d6 nguyén.

Phdn tich huwéng gidi :

Néu tim dwogc toa do diém B ta sé dé dang viét dwoc phwong trinh BD (di qua |

va B). Viéc tim toa d§ diem B sé dwoc chuyén vé Bai todn 1. Cu thé":
*  Liic nay khai thdc tinh d6i xitng ciia hinh thoi ta sé tim dwgc toa d¢ diém N thudc
AB dbi xitng véi N qua | va khi d6 ta sé viét dwoc phwong trinh AB di qua hai
dieim M ,N" di biét toa dj. Nhw vdy diém B thuéc dwong thing AB da biét
phwong trinh.

*  Ta sé khai thic di¢ kién cudi cing ciia bai todn o AC = 2BD dé'tinh d¢ dai dogn
IB (chi tiét xem ¢ phan loi gidi)

Gid @

+ Goi N' la diém do6i xting véi e
N qua | (hay | la trung diém _ . ,-

5 |
na NN’ N'| 3=
cua ) suy ra (3, 3) )

N'

thudc duong thang AB

khi d6 AB nhan MN':[J;%]:%(S&)

lam vécto chi phuong, suy ra n—AB =(1-3)
Phuwong trinh AB:X—-3y+2=0
+ Goi H la hinh chiéu vudng goc ctia | trén AB nén
3-9+2 4
Jziz V10
Mat khac AC =2BD = Al =2|B. Khi d6 xét tam giac IBA ta co:
|é2 " |/i2 - ||i2 < |é2 +4|1E;2 :g‘:} B =25 1B=12
+ Goi B(3t—-2t)e ABvéiteZ,
khid6: IB? =2 (3t-5)°+(t-3)*=2

IH =d(l,AB) =

&5t -18t+16=0<>t =2 hoic t _8 (loai).
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+ Vay B(4;2), khi d6 duong chéo BD di qua hai diém B(4;2) va 1(3;3)

nén c6 phuong trinh: % = Tg hay Xx+y-6=0
Nhdn xét: Vi hinh binh hanh, hinh thoi, hinh chit nhdt va hinh vuéng nhin giao diéin
hai dwong chéo la tdm doi xitng ciia hinh d6. Nén néu trong dé bai cho mgt diém thudc
m@t canh thi cic ban nén nghi t6i viéc tim diém doi xitng cua diém dé qua tim cua
hinh chiza né (¢ ddy tam da biét toa do).

Vi du 7 (D - 2010 — CB): Cho tam giac ABC c¢6 dinh A(3;-7), truc tam la
H(3,-1), tam duong tron ngoai tiép la | (—2;0) . Xac dinh toa d6 dinh C,

biét C cé hoanh d duong.

Phén tich hwéng gidi : Ta cin tim toa do diém C. Vi :

* Cl=1A=474.

*  Néu viét dwoc phwong trinh canh BC ta sé chuyén bai toin vé Bai todn 1. Liic
nay viéc viet phwong trinh BC ta chi cdn tim thém toa d6 mot diém thujc BC. O
dity ta co thé' tim dwoc hinh chiéu D cia | xudng BC hodc chin dwong cao K cila
A xudng BC (khi d6 bai todn dwoc gidi quyét trigt dé) qua cdc cdch gidi cu thé'sau:

Gidi
437 HG:-1)
1(-2:0)

B D e
uff: >0)

Cach 1.1 A(3:-T) Cach 1.2

Cdch 1: Ta sé di tim toa d0 hinh chiéu D cua | trén BC (hay chinh la trung

diém cua BC) qua 2 cach sau:
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Cach 1.1
+ Goi D, E 1an luwot 1a trung diém cua BC va AC.
Khi d6: HAB=IDE va HBA=IED (gdc o canh tuong ting song song)
Suy ra AHAB <> AIDE nén HA_AB 5 AH-2ID *)
ID DE
+ C6: AH =(0;6) . Goi D(x;y)= ID=(x+2y),
0=2(x+2) {x=—2
=

= D(-23)
6=2y y=3

khi do6 tir (*)@{

Cdch 1.2
+ Kéo dai Al cit dwong tron tai diém M (khac A), khi d6 | la trung diém
cuta AM nénsuy ra M (-7;7)

Mit khac: BH //MC (cung vudng géc véi AC) va CH//MB (cung
vudng goc véi AB), suy ra MBHC 1a hinh binh hanh, khi d6 D ciing 1a
trung diém cuia HM nén suy ra D(-2;3)

(Trong Cdch 1.2 ta c6 thé chi ra ludn duoc AH =2ID (*), sau khi c6 duoc D
la trung diém cua HM ).

Cich 2: Ta sé di tim toa dd chan duong cao K ctia A xudng BC.

+ Taco A (3;-7) va H (3; -1) nén duong thang AH c6 phuong trinh : X =3

Kéo dai AH cit duong tron tai diém H' ( khac A). Goi H'(3t) e AH
véit #—7,khi do:

IH? = IN =R* <5 +t*=5"+7° <t =7 hodc t =—7 (loai)

=H'37)

+ Goi AHNBC = {K} va BHNAC= {B'} , suy ra KHB'C noi tiép duong
tron = C=BHK (ciing bi1 véi B'HK ).

Mt khac: C=BH'A (cing chan cung AB).

Suy ra BHK =BH'A hay tam giac HBH ' can tai B = K 1la trung diém
cua HH'= K(3,3)

(Nhw vy khi biét toa do diém D hodc diém K thi ta dé dang viét dwgc phuong trinh
BC. O phdn trinh bay tiép theo ta 14y s6'liéu ciia diem D (diem K twong t)).

+ BC diqua D va c6 véc to phap tuyéh AH = (0;6) nén phuong trinh BC
la: 6(y—3)=0hay y=3
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Cl=IA=J74=Cl’=T4 (t+2°+F =74 (1 +2)° =65
< t=-2++/65 hodc t =—-2-+/65 (loai)
Vay C(-2++/65;3)
Nhdn xét:
Vi du nay con khd nhiéu cdch gidi, trong do cé ca cich gidi cuia B¢ Gido Duc, cdc
ban c6 thé'tham khdo ¢ tai liéu khdc.

Vi du 8. Cho hai diém A(1; 2), B (4; 3). Tim toa d0 diém M sao cho MAB =

10

135° va khoang cach tir M dén duong thing AB bang —

Phain tich huéng gidi
* Vi MA diqua A, hop véi duong thing AB géc 45° (bit v6i goc 135°) nén ta sé
viét dwgc phwong trinh MA (cic ban sé dwgc tim hiéu ki ¢ Bai todn 6) .

* Do d(M, AB) = nén ta dé dang tinh duoc 46 dai dogn MA=+/5.

Nhw vdy diém M di dwoc “1§ dién” theo géc nhin ciia Bai todn 1. Cy thé:
+ M e MA: da biét phirong trinh.
+ MA=.5
Gidi
+ Goi H la hinh chiéu vudng goc cuia M M(?)

0
2

trén AB, khidé: MH =d(M, AB) =

r\.:-{'—"l
=

Tacé MAH =180° — MAB
=180° — 135°= 45°,

H A2 B(4:3)

suy ra tam giac MHA can tai H, khi d6 :MA=+/2MH = \/E@: J5

+ Tacé AB=(31) nén n,, = (1;-3), khi d6 phuong trinh AB 1la:
Xx=1-3.(y-2)=0< x-3y+5=0
Goi Ny, = (a;b) véi a2 +b? £0, khi d6

[a-3 = cos45’ L

J10+/a% +b? V2

cos(MA, AB) =
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<:>(a—3b)2 :5(a2 +b2)<::>2a2 +3ab-2b*=0

a2 a %
o2 —| 43.——2=0&

(&) +35-2022 ,

b 2

Vi MAB = 135° nén AM.AB = AM.AB.cos135° < 0

a=2 —
+ Véi%:—Z chon{ B 1:>nMA:(2;—1),

khi d6 AM c6 phuong trinh : 2Xx—y =0

Goi M (t;2t) € AM, khi d6 MA=+/5 < MA2 =5

t=0 [M(0;0)
=

t=2" " |M(24)

Véi M (2,4) = AM = (1;2) = AM.AB=5>0 (loai)

V6i M (0;0) = AM = (-1;,—2) = AM.AB = —5< 0 (thoa man).

<:>(t—1)2+(2t—2)2:5<:>(t—1)2:1<:>[

.a 1 a=l_—
+ Vi -2 Chon{bzzjnMAz(l,Z),

khi d6 AM c6 phuong trinh : X+2y—-5=0
Goi M (5-2t;t) e AM , khi d6:

t=
MA=.5 < MA2:5<:>(2t—4)2+(t—2)2=5<:>(t—2)2=1<:{

M(-13)
Véi M(31) = AM =(2-1) = AM.AB=5>0 (loai)
Véi M (-1;3) = AM = (-21) = AM.AB =-5<0 (théa man).
Vay M (0;0) hoac M (-13).

Cha y: Ngoai cdch gidi ¢ vi du trén, cdc ban c6 thé tham khdo thém cdch gidi sau:
+ Goi H la hinh chiéu vudéng goéc cia M trén AB, khi d6:

J10

MH :d(M,AB):T

{M (31
=




Ta c6 MAH = 180° — MAB = 180° — 135°= 45°, suy ra tam gi4dc MHA can

tai H, khi dé: MA=+2MH :\/E.gzx/é

+ Goi M(XYy),suyra AM =(X-1y—2) véi AB = (3,1) khi d6 tacé hé :
3D+ (=2 oqqasr - L

=N JE.\/(X—1)2+(y—2)2 NG
(&fﬁiﬁ(y—a‘=5 J

3xX-H+(y-2)=-5
(x-1)?+(y-2°=5
a=x-1 3a+b=-5 b=-5-3a
+ Dat , khi d6 hé c6 dang: 5 o =9,
b=y-2 a“+b°=5 a+3a+2=0

(KE,NVT) =135
MA? =5

<

a=-1 x=0
b=-2 y=0 M (0; 0)
= =

a=-2 x=-1 |M(-L3

b=1 y=3
+ Vay M(0;0) hoac M (-13).

Vi du 9. Trong mat phang toa d6 OXy, cho hinh chit nhat ABCD c¢6 céc
canh AB va AD tiép xtc v6i duong tron (T) cé phuong trinh

(x+2)*+(y—3)°> =4. buong chéo AC cit duong tron (T) tai hai diém

M,N.BiétM (—%;%), truc tung chta diém N va khéng song song véi

AD ; dién tich tam giac ADI bang 10 va diém A c6 hoanh d6 am va nho
hon hoanh d6 ctia D . Tim toa @0 cac dinh ctia hinh chit nhat ABCD.
Phan tich hwéng gidi:

*

Voi dir kién A ¢ hoanh dj am goi y ta nén di tim diém A truéc . Nghia la ta sé
cdn tim va khai théc cdc die kién “c6 loi” cho diém A.

* Tanhin thiy OyN(T) ={N} = toa dé dicm N

+  Suy ra phwong trinh AC (di qua hai diém M, N da biét toa dj)

+ Do AB, AD tiép xiic véi dwong tron (T) = Al = R\/E = 2\/5

Nhuw vdy ta dé dang tim dwgc toa dg diém A theo goc nhin ciia Bdi todn 1.
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* Dir kign S,p, =10 va truc tung khong vuéng goc AD goi y diém tiép theo ta di
tim sé la diém D .
+ AD diqua A vacdich | mot khoing R=2 = phwong trinh AD (sé duwoc tim
hiéu ki 6 Bai todn 6)

25, _
d(l, AD)

Nhw vdy diém D tiép tuc dwoc “thdo” theo gbc nhin Bdi todn 1.

* Khi da tim diwgc hai diém A, D thi viéc chi ra dwegc toa dg C, B la khd don gidn.
Sau ddy la 1oi gidi chi tiét:

AD =

T A M P B

+ Duong tron (T) c6 tam | (-2;3)
vabankinh R=2. v
0 ]
+ Do Oyﬂ(l'):{N} nén toa do - I
diém N la nghiém cta hé:
x=0 x=0 D() cO
) , & = N(0;3)
(X+2)°+(y-3)°=4

y=3
16 8)=§(2;—1):>@=(l'2)

Khi d6 AC (di qua M, N ) c6 phuong trinh: X+2y—-6=0

+ Goi (T) tiép xtic véi AB, AD lan luot tai P,Q (P,Qla cac tiép diém)
Suy ra APIQ 1a hinh vudng nén Al = IPy/2 = RY2 =212

+ Goi A(6—2t;t) v6it>3 (do X, >0)
Khi dé Al* =8« (2t—8)*+(t—-3)* =8« 5t*-38t+65=0<t=5

hodc t = 1—: (loai) = A(—4;5)

+ Goi vecto phép tuyén cia AD 1a N, = (a;b) véi a®+b?#0; b=0 (AD
khong song song voi Oy)

Suy ra phuong trinh AD :a(X+4)+b(y—-5)=0< ax+by+4a-5b=0
_|-2a+3b+4a-5h|

Ja? +b?

1Q=d(l,AD) < 2
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< la—b|=va?+b? < 2ab=0« a=0hodc b=0 (loai)

Véi a=0, chon b=1 ta dugc phwong trinh AD:y—-5=0
2S,, 210
BT
Goi D(m;5) € AD vdéi m> —4 khi d6:
AD? =100 < (m+4)? =100 < m= 6 hoic M=-14 (loai)= D(6;5)
+ Khi d6 DC di qua D(6;5) va vudng géc véi AD nén cd phuong trinh:
X-6=0
Khi d6 toa d6 diém C la nghiém cta hé
X—6=0 X=6
x+2y—6:0<:> y=0
Xg+4=0 - Xg =—4
Ve -5=-5 Y = 0
Vay A(—4;5),B(—4;0),C(6;0),D(6;5) .

Nhan xét:

+ S, =%IQ.AD < AD = 10

— C(6,0)

+ Tacé AB=DC= = B(~4;0)

Qua vi du trén ta nhin thdy, khi xem xét mot bai todn ta can dat ra cic cdu hoi “voi
dir kién bai todn nhitng diéin nao cé thé tim dwoc luén toa d6? , nhitng dwong thing
nao cdin thiét cé thé viét dwoc ? 7. Sau dé cin dat tiép cdu hoi “ diéim nao nén tim
truwde ?” . D€ tra 10i cho cdu hoi nay thi mgt kinh nghiém la nhitng diém dé bai cho
diéu kién (nhw hoanh do dwong, toa do la cdc s6’nguyén...) hodc dang nam trén mot
dwong thing da biét phuong trinh (hodc dé dang viét dwoc) cing véi cdc dit kién “c6
loi” cho no vé yéu to"dinh lwong nhi dién tich, khoang cich. ..

Vi du 10 ( Khoi A, A1 - 2014). Trong mét phang véi hé toa dd Oxy, cho
hinh vudng ABCD c6 diém M la trung diém cua doan AB va N la diém
thudc doan AC sao cho AN =3NC. Viét phuong trinh duong thang CD,
biét rang M (1, 2) va N(2-1).

Phan tich huéng giai:

*

Yéu cdu bai todn viét phwong trinh CD, gitip ta hweéng t6i viéc gin két cdc dir
kién @&’ tim cdc yéu t6'lien quan téi dwong thang CD . Viéc bai todn cho biét toa d hai
diem M (L2) va N(2,-1) cung vdi die kién AN =3NC, hweéng ta nght dén viéc
tim toa d§ diém E (véi MNNCD ={E}) . Diéu nay hoan toan cé thé'lam duwoc
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nho vao Bai todn 5.1 khi ta suy ludn dwoc MN =3NE (cdc ban sé dwegc tim hiéu &

phdn sau trong Bai todn 5.1)

* Lilc nay néu tim thém dwgc mot diém trén CD thi coi nhw bai todn gidi quyét
xong. Nho Baditodn 1 ta sé nghi toi viéc tim diém D . Cu thé' véi kién thitc hinh

hoc so cip ta sé chi ra dwoc tam gide MND vuéng cin tai N nén D thudc dwong
thing ND (viét duwoc phwong trinh) va cich N mot khoing khong doi
MN (DN = MN ). Nhw vdy bai todn di chuyén vé diing ndi dung Bai todn 1 nén

ta c6 101 gidi sau:
Giai

+ Goi MN ﬁCDZ{E} va H 1a hinh

M(1:2) I

chiéu vudng géc cta M trén CD.
Khi d6 theo Talet ta co:
MN _AN _ 5 MN=3NE *)
NE NC
+ Goi E(xy) suyra NE = (x—2;y+1)

N(2-1)

vavéi MN = (1, —3), nén: D

5
(*)@{1:3()(_2) = X:§ :E(Z;—Zj
-3=3(y+1) _ 5 3

+ Goi d la duong thang di qua N vudng goc véi AB, cat AB,CD lan luot

lal,Jd.

INM = JDN = MND = 90°
DN = MN = DN? =10

Khi d6 AMIN =ANJD =

suy ra GZWZ(:L'—?)).
Khi d6 phuong trinh ND: x—-3y—-5=0
+ Do D e ND nén goi D(3t+5;t) . Khi d6 (*)

S (A+3°+(t+1)* =10 (t+1)? =1<:>{

t=0 {D(S;O)
—
t=-2

D(-1-2)

Puong thing CD di qua E(%;—Z) va D nén véi:

+ D(5;0) suy ra CD c¢6 phuong trinh: 3x—4y—-15=0
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4. CACH RA DE 4: Tim diém M gidn tiép thong qua mot diém khdc thudc Bai todn
1 (néu biét diém thudc Bdi todn 1 ta sé suy ra dwoc toa dj diém M )

Vi du 1. Trong mit phing toa d6 Oxy, cho duong tron (C):
X* +y? — 2x+ 4y — 20 = 0 va hai duong thang d,: 2x +y-5=0, d,: 2x+ y =0.
Lap phuong trinh duong thiang A tiép xtic véi dwong tron (C) tai A cat d,,d,

1an luot tai B va C sao cho B la trung diém ctua doan théng AC.

Phén tich hwéng gidi :

*  Nhu cich tw duy thong thuong dé viéet duong thing A , ta sé nghi dén viéc tim
mQt diém ma A di qua ciing v6i vecto phdp tuyén hodc chi phwong ciia nd. Liic nay cé
ba sw lya chon la diém A, B hodc C. Song cd ba diém trén déu chiwea biét toa do. Viy
cdu hoéi liic nay la nén tim toa d¢ diém nao ? Ta nhin thdy hai diém B,C cd loi thé'la
déu dang thudc cdc dwong thang da biét phwong trinh, nhung gin nhw d6 la dir kién
c6 lgi duy nhdt cho B va C. Nghia la viéc tim toa d) B,C la gdp “kho khian”. Chi
con mot sw lya chon la diém A. C6 vé hop li , vi néu tim duwoc toa dp diém A, ta sé
tim dwoc vecto phip tuyén cua A la 1A vi suy ra phwong trinh A. Thé'tim diém A
bang cdch nao ? V6i dir kién bai todn ta chi c6 dwoc 1A=R=5. Viy viéc tim diém
A triee tiép liic nay lai gdp tré ngai. Khi ditng trwée nhitng tinh hudng bi bich kiéu
nay, mot kinh nghiém la ta hay chu y t6i nhitng thong so, div kién cua dé bai va rit co
thé trong dé dang dn chita nhitng yéu to' dic biét sé giip ta thdo g6 dwoc “niit thit ”
cua bai todn. Nhidn thiy, c6 hai yéu t6 vé so'liéu khd ddc bigt la tdm | ciia (C) thudc
d, va d// d,. Nghia la JIB la dwong trung binh trong tam giic 1AC vdi
dnIA= {J}, suy ra J la trung diém ciia |A. Néu tim dwoc toa do diem J ta sé
suy ra toa dj diém A va viet dwoc phwong trinh A. Vay thay vi di tim A ta sé tim
gidn tiép thong qua diéim J .

~ i

. Nhw vdy liic nay da 10 dién” Bai todn 1,

*Ta nhin thay : J ed, va Jl _A_R
2 2

c6 nghia la ta sé tim dwoc toa dj diém J nho Bdi todn 1.
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+ DPuong tron (C) c6 tam | (L -2) thuoc d, vabankinh R=5.
Goi d,N1A={J}.
Do d, // d, nén JB la duong trung binh trong tam giac IAC, suy ra J la

trung diém cua IA.

+ Goi J(t;5-2t) ed,, khidé:

3= R0 B @72
2 2 2 4 4
5 7

& 4(5t° -30t +50) =25 <> 4t - 24t +35=0t == hoéctza

N

Do J la trung diém cua |A nén:
5
+ Vdi t= 2 =J (g : Oj = A(4;2), khi d6 A di qua A(4;2) va c6 vecto
phép tuyén 1A= (3;4)
nén c6 phuong trinh : 3(x—4) +4(y—-2) =0< 3x+4y—-20=0.
7 7
+ Véit= > =J (E, —2] = A(6;,—2), khi d6 A di qua A(6;—2) va c6 vecto
phép tuyén 1A= (5;0) nén c6 phuong trinh : 5(x—4)+0.(y—2)=0< x=4.
Vay A c6 phuong trinh : 3X+4y—20=0 hodc X=4.
Nhin xét :

Vi dy trén la kiéu bai todn khong mau muc, nghia la v6i cdc cich tw duy thong
thwong (chwa dé'yj toi nhitng s6'ligu cu thé') ta kho co thé dwa ra dwgc 101 gidi cho nd.
Khi d6 gidi phdp cho nhitng 16p bai todn trén la khai thdc trigt dé’s6 lidu ddc biét ciia dé
bai, va chinh s6'liéu nay maéi la “chia khoa” gitip ta di dén ddp s6 ciia bai todn. Cdc ban
S€ tiép tuc tim hiéu cdc 1op bai todn nay qua cdc vi du tiép theo.

s

Chiy:

Ngoai cdch gidi theo goc nhin ctia Bdi todn 1 6 trén, cdc ban c6 tim triec tiép diém
A bing cch sau :
+ Do d,//d, va khoang cach gitta hai dudong thang nay bang 5.

Do d6 A sé& thudc duong thang d song song véi d, va cach d; mot
khoang béng 5.

Suy ra duong thang d : 2x+Yy-10=0 hoic d:2x+y=0 (loaivi d =d,)
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+ Khi d6 toa d6 diém A la nghiém cta hé :
X=4
2x+y-10=0 y=2 A(4;2)
SN =
X*+y*—2x+4y-20=0 X=6 A(6,-2)
y=-2

Vi du 2(A - 2010 — CB). Cho hai duong thing d,:v/3x+y=0 va
d, :\/§x— y=0. Goi (T) la duong tron tiép xtic véi d, tai A, cat d, tai hai
diém B va C sao cho tam giac ABC vuong tai B. Viét phuong trinh cua (T),

y 3
biét tam gidc ABC c6 dién tich bang — va diém A c6 hoanh d6 duong.

Phan tich huéng gidi :

*  Nhuw ta di biét dé viét phwong trinh ciia mot dwong tron ta ludn cin hai yéu to'la
toa d¢ tdm va bdn kinh. Song v6i bai todn nay néu xdic dinh dwoc toa do tdm | ciia
(T) thi ta sé tinh dwoc bian kinh vi R=d(l,d,) va suy ra dwoc phwong trinh (T).
Viay tim | nhw thé'nao ? | thuéc AC song chwa biét phwong trinh. Nhw vdy viéc
tim tim truc tiép diém | la khong khd thi. Liic nay ta sé nghi t6i viéc tim diém | Qidn
tiép thong qua cic diém c6 moi lién hé véi nd. Véi dir kign ABC vudng tai B, suy
ra AC la dwong kinh (1 1a trung diém cua AC ). Vi vdy néu biét toa dp diém A ta
sé tim dwgc toa dp dieém C (Vi khi do ta viét dwpc phwong trinh AC va
d, " AC ={C} ), tir dé ta suy ra dwoc toa dj diém | .

* Xdc dinh toa ¢ diém A nho Bai todn 1. Cu thé:

+ Aed1:\/§x+y:0.
\/3

+ C6 d,nd,={O} véi O(0;0) va khai thic dir kign S, g = dé’ tinh

=7
OA=" d,Jx-y=0
Gidi N

C
X+y=0 [x=0
+ Xéthe: Vry=0_ [x — 0(0;0) /
J3x-y=0 (y=0 3
1!‘

0(0:0)
la giao diém cua d, va d,. V4

—_— A —
Véc to phap tuyén cua d;,d, lanluotla: n, = (\/é;l) , N, = (\/é, -1),
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STHEEENE R
Hhoe,

S

=

oy

OAV3
_F.__
y*3

2
AC = OAtan 60° = OAY/3
3

1

N

N
2

t

i

1

PEN

3

(\/3)? +1
1

OAV3.
X+——

=0
2V3

2
t? =

1

2

2

AB = 0OAsin60° =

4
AC

1 OAV3
>

— =
3

3+1
=60°.
\/3
6c d; c6 phuong trinh:
10
X=-——

J3=cC

t co:

.« A%

%+ 3t?

O<:>\/§X—3y—4
an vie

A

3+1
y

Mat khac tam gidc ABC vudng tai B,
ban kinh R

A

, vuong g

V3x3+1(-1)
OA

4

5 =

va

AB.ACsin60°

2
3
2

O {
f—
+ Vitam gidc ABC vuodng tai B nén AC la duong kinh .

60° = ZBAC

1

— =

0

Suy ra AC qua A

1

3

3

\/§x—y:0

J3x- 3y—-4=
Suy ra phuong trinh duong tron (T): (

suy ra: cos(d;,d,)
Khi d6 toa do diém C la nghiém cua hé:
Do d6 duong tron (T) ¢

do d6 ZAOB
Khi dé S, s
Do d6 S 5c

|

+ Xét tam gidc AOB va AOC ta co: {
OA= 23 < OA?

+ Goi A(t;—/3t) véi t> 0, khi dé:

(loai) = A(
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Vi du 3 (B - 2011 - NC ). Cho tam gidc ABC c¢6 dinh B %;1 . Buong tron

ndi tiép tam gidc ABC tiép xtc vdi cadc canh BC,CA, AB tuong ting tai cc
diém D,E,F . Cho D(3;1) va duong thang EF c6 phuong trinh y—3=0.
Tim toa d6 dinh A, biét A c6 tung d6 duong.

Phdn tich hwong giai:

Ta nhin thdy A dang nam trén cic dwong AB, AD, AC . Nhw vdy liic nay viéc

tim diém A c6 thé di theo nhitng hwéng sau: “Huwong 1: néu viét dwoc phwong trinh
cua mot trong 3 dwong trén va tinh dwoc do dai doan AB (hodc AD ) thi ta sé
chuyén né vé Bai todn 1" hodc “Huwong 2: néu biét dwgc phwong trinh ciia hai trong
3 dwong trén ta ciing suy ra dwoc toa d¢ diém A”. D& chon hwéng di thich hop ta cin
khai thdc cdc dir kién ciia bai todn. V6i cic so'ligu cua bai todn cho ta thdy Hwong 1 co
vé khong may kha thi, vi viéc tinh dwoc d¢ dai AB (hodc AD ) sé gap tré ngai. Liic
nay ta nght t6i gidi phdp thir 2. Diém B va D déu da biét toa d§ nén ta sé nghi téi
viéc viét phwong trinh AB va AD. Ta sé phan tich chi tiét so" liéu bai todn:
B 211 |
2 )= phwong trinh BD: y =1 song song voi dieong thang EF : y—3=0.
DED
Khi dé ta sé chitng minh dwoc tam gigc ABC cin tgi A. Do d6 AD 1 BC. Nhw
vdy ta viét diegc phirong trinh AD . Liic nay viéc vigc viét phwong trinh  AB  sé cin
sw “trg giup” cua diém F . Va ta nhdn thdy Bai todn 1 sé cho ta dwoc toa do diém
F . Cu thé
* FeEF:y-3=0
* FB=BD= S
2

Sau didy la 1oi gidi chi tiét ciia bai todn.

A7)

Gidi
+ Goi | latam duong tron ndi tiép tam gidc ABC
Khi d6 1) F E y-3=0
Vi 2" )=ph trinh BD 1
6i phuong trin cy=1, PR D
D(31 i7]
( ] ) s
suy ra BD // EF hay BC//EF (2) (vi phuwong trinh EF : y—3=0)
DEAR LERST Dham o mEr Gmonas SRR MM oodmmObn. e Yl i e
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Tir (1) va (2) suy ra A,1,D thing hang hay AD L BC, nén phuwong trinh
AD la: x=3
+ Goi F(t;3) € EF, khi d6 theo tinh chat tiép tuyén ta co:
1V 5
BF =BD < BF?=BD*’ < |t—-=| +2°=|=
2 2
t=-1 F(-13

sStP-t-2=0< =
t=2 F(2;3)
+ Véi F(-1,3)= BF = —%;2 = U, = (4;3), khi d6 phuong trinh BF la:

Ax+1)+3(y-3)=0<4x+3y-5=0
Do BF M AD ={A} nén toa dd diém A la nghiém ctia hé:

+ V6iF(2,3)= BF = g; 2 |= ug. = (4;-3), khi d6 phuong trinh BF 1a:

4x-2)-3(y-3)=0<= 4x-3y+1=0
Do BF N AD Z{A} nén toa do diém A la nghiém cta hé:

Xx=3
4x-3y+1=0
y = 13= A 3;1—3 Vay A 3;1—3

Binh lugn sau Bai Todn 1:

Nhw vdy trong cdc dé thi Quoc Gia, nhi¢m vu ctia nguoi ra dé la sé lam “mo” bai
todn goc ciia chiing ta , bﬁng cic dir kién va s6'liéu di kem . Nhiém vu ctia cdc ban la
diing cdc kién thitc co ban dé cit nghia bai todn, lam cho bai todn goc “hién nguyén
hinh” . Qua Bai Todn 1 cic ban thdy phin nao tdm “quan trong” va tinh hi¢u qua
cua né trong viéc gidi quyét cdc bai todn tim diém va cdc bai todn lién quan khéc... NG
Qiip cic ban biét cich dat ra cdc cdu hoi hieong vao cic d6i twong va div kién cua dé bai
ma ta dang cdn va c6 dwgc dinh hwéng dé tw duy va thio go bai todn. Néu biét cdch
“lam chu” Bai todn 1 c6 nghia la cic ban dang co trong tay mgt cong cu don gidn
nhwng kha hiéu qua va viéc dwa ra ddp s chinh xdc cho cdc bai todn khong cé gi kho
khan véi cdc ban. Chiing ta con khd nhiéu cong cu hitu hiéu khdc. Cdc ban sé tiép tuc

di tim hiéu thong qua 9 bai todn tiép theo.
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E. BAI TAP VAN DUNG

Bai 1. Trong mét phang toa d6 OXy, cho duong tron (C): X2 + y2 — 4x — 6y — 12 =0.
Tim toa d6 diém M thudc duong tron (C') c6 dién tich gap bdn lan dién tich
duong tron (C) va (C') dong tam véi (C). Biét duong thing
d:2x-y+3=0 diquadiém M.

Bai 2. Trong mit phing toa d6 Oxy, cho diém C(2,-5), duong thing
A:3X—4y+4=0 . Tim trén duong thang A hai diém A va B ddi xtng

nhau qua diém | (2;2] sao cho dién tich tam giac ABC bang 15.
Bai 3. Trong mit phang toa ¢ OXy, cho hinh vudéng ABCD c6 phuong trinh
canh AB: 4x+3y—-24=0 va | (—%,%) la giao diém hai duong chéo. Tim

toa do cac dinh ctia hinh vuéng ABCD, biét dinh A ¢6 hoanh d6 duong.

Bai 4. Trong mat phang toa d OXy, cho hinh thoi ABCD biét phwong trinh
ctia mot duong chéo 1a 3x+y—7=0, diém B(0;-3), dién tich hinh thoi bang
20. Tim toa d0 cac dinh con lai ctia hinh thoi.

Bai 5. Trong mit phang toa &6 OXy . Viét phrong trinh duong tron (C) di qua
hai diém A(0;5), B(2;3) va 6 ban kinh R=+/10.

Bai 6. Trong mat phing toa 6 OXy, cho tam gidc ABC can tai A ndi tiép
trong duong tron (C): x>+ y*+2x—4y+1=0 va M(0;1). Tim toa d6 cac
dinh cta tam gidc ABC biét M 1a trung diém ctia canh AB va A ¢ hoanh
do duong.

Bai 7. Trong mit phang toa d6 OXy, cho tam gidc ABC déu, biét diém
A(2+\/§; 2—\/5) va duong thing BC:x—y=0.Tim toado B va C.

Bai 8. Trong mit phang toa do OXy, cho diém A(-12) va duong thing
A:X—2y+3=0. Trén duong thing A 1ay hai diém B,C sao cho tam giac
ABC vuéng tai C va AC =3BC. Tim toa d6 dinh B.

Bai 9. Trong mat phang toa d6 OXy, cho duong thang d:x—-y-3=0 va
diém A(2;6). Viét phuong trinh duong tron ngoai tiép tam giac ABC biét
rang hai diém B,C thudc duong thang d, tam giac ABC vudng tai A va co

sy 35
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Bai 10. Trong mit phang toa &6 OXy, cho hinh vuong ABCD va A(-12).
Goi M, N Ian lugt la trung diém caa AD va DC, E la giao diém cua BN va
CM . Viét phuong trinh duong tron ngoai tiép tam gidc BME biét BN nam
trén duong thang 2x+Yy—8=0 va B c6 hoanh d¢ 16n hon 2.

Bai 11. Trong mit phang toa d6 Oxy, cho diém A(-13) va duong thang A
c6 phuong trinh X—2y+2=0. Dyng hinh vuéng ABCD sao cho hai dinh
B,C nim trén A. Tim toa do cac dinh B,C,D biét C ¢6 tung d6 dwong.

Bai 12. Trong mat phang toa &6 OXy, cho hinh chit nhat ABCD c6 dién tich

ba‘“ing 12, tam ctia hinh chi* nhat 14 diém | (g,g] va diém M (3,0) la trung

diém ctia canh AD . Tim toa d6 cac dinh cua hinh chir nhét, biét A c6 tung do
duong.

Bai 13. Trong mat phang toa d OXy, cho hinh chit nhat ABCD c6 phuong
trinh AD:2Xx+y-1=0, diém 1(-3;2) thudoc doan BD sao cho IB=2ID.
Tim toa dd cac dinh ctia hinh chit nhat biét D ¢6 hoanh d6 dwong va
AD =2AB.

Bai 14. Trong mit phang toa d6 OXy, cho hinh vuéng ABCD c6 dinh A(0;5)
va mot duong chéo nam trén duong thang cé phuong trinh 2x—y = 0. Tim toa
dd cac dinh con lai caa hinh vudng, biét B c¢b6 hoanh d6 1én hon 2.
Bai 15. Trong m4t phang toa 6 OXy, cho hinh thang ABCD vuéng tai A va
D 6 day lon CD. Biét BC=2AB=2AD, trung diém ctua BC la diém
M (1 0), dwong thang AD c6 phuwong trinh X— \/§y+ 3=0. Tim toa d6 diém
A biét A c6 tung do nguyén.

Bai 16. Trong m4t phéang toa d6 Oxy, cho tam giac ABC can tai A, biét
BAC =120°, M(%2) 1a trung diém cua canh AC. Puong thing BC c6
phuong trinh X—y+3=0. Tim toa d0 difm A biét diém C c6 hoanh do
duong.

Bai 17. Trong mat phang toa @ OXy, cho duong tron (C): X2+ y2 - 8x+ 6y +21=0
va duong thing d:2x+y-3=0. X4c dinh toa d6 cac dinh hinh vudng
ABCD ngoai tiép duong tron (C) biét A nam trén d va c6 hoanh dd

nguyén.
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Bai 18. Trong mt phang toa d OXy, cho dwong thang A:X—2y+5=0 va
duong tron (C):X* +y? —2X+4y—-5=0. Qua diém M thudc A, ké hai tiép
tuyén MA,MB dén (C) (A B la cac tiép diém). Tim toa d6 diém M , biét do
dai doan AB=24/5.

Bai 19. Trong m4t phang OXy, cho duong tron (C): x2 +y? — 12x — 4y + 36 = 0.
Viét phuong trinh duong tron (C') tiép xtc véi hai truc toa do, dong thoi tiép
xuc ngoai voi duong tron (C). Biét tdm ctia (C') ¢6 hoanh dé va tung dd cung
dau.

Bai 20. Trong mit phing toa &6 OXy, cho hinh chit nhat ABCD c¢6 dién tich
bang 12 va c6 tam | 1a giao diém ctia hai duong thang d,: x—y—-3=0 va
d, : x+3y—-9=0. Trung diém cua canh AD la giao diém cta d; vdi truc
hoanh. Xac dinh toa d6 bdn dinh ctia hinh chi nhat, biét A ¢6 tung d6 duong.
Bai 21. Trong mit phang toa &6 OXy, cho tam gidc ABC c6 trung diém canh
AB la M (-1 2), tam duong tron ngoai tiép tam giac la 1(2;—1) . Puong cao
cua tam gidc ké tir A ¢6 phuong trinh A:2x+ y+1=0. Tim toa d6 dinh C.
Bai 22. Trong m4t phéang toa dd OXy, cho hai duong thang d, : X+ y+3=0,
d,:Xx—y+1=0 va difm M (% 2). Viét phuong trinh duong tron di qua M
cat d, tai hai diém A va B saocho AB= 82 va dong thoi tiép xtc véi d, .
Bai 23. Trong mit phang toa d6 OXy, cho hinh vuong ABCD «c6
AB:4x-3y-4=0, CD:4x-3y-18=0 va tam | thudc duwong thang
A X+Yy—-1=0. Tim toa dd cac dinh ctia hinh vuéng biét A c6 hoanh d6 nho
hon 1.

Bai 24. Trong mit phang toa d6 Oxy, cho duong tron (C,) cé phuong trinh
X*+y? =25, diém M (L;,—2). Puong tron (C,) c6 ban kinh bang 2410 . Tim
toa d6 tdm ctia duong tron (C,), sao cho (C,) cat (C,) theo mot day cung
qua M c6 d6 dai nho nhat.

Bai 25. Trong m4t phang toa d6 OXy, cho tam gidc ABC c6 tam duong tron
ngoai tiép 1a diém |(4;0) va phuong trinh hai duong thang 1an luot chita
duwong cao va duong trung tuyén xuat phat ti dinh A cua tam giac la
d:x+y—-2=0 va d,:x+2y—3=0. Viét phuong trinh cdc duong thang

chita canh ctia tam giac ABC biét B c¢6 tung d6 duong.
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Bai 26. Trong mit phang toa do OXy, cho hinh thoi ABCD c6 A(%0),
B(3;2) va ABC =120°. X4c dinh toa d¢ hai dinh C va D, biét D ¢4 tung dé
duwong.

Bai 27. Trong mit phing toa do OXy, cho hinh thoi ABCD c6 tam |(2;1) va
AC=2BD. biém M (O; %) thudc duong thang AB, diém N (0;7) thudc
duong théng CD. Tim toa d6 dinh B biét B c6 hoanh d6 duong.

Bai 28. Trong miat phang toa dd OXy, cho duong tron (C): (x — 3)2 + (y+2) =%

c6 tam | va duong thang d:X+y+5=0. Tir diém M thudc d ké cac tiép
tuyén MA,MB dén duong tron (C) (A B la cac tiép diém). Tim toa d6 diém

273

M sao cho dién tich tam giac |AB bf?mg va do dai doan AB nho nhat.

Bai 29. Trong mit phang toa d6 OXy, cho duong (C): X2 +y?+ 6x -2y +6=0
va cac diem A(2,-3), B(4;1). Tim toa d6 diém M trén duong tron sao cho
tam giac MAB can tai M va c6 dién tich 16n nhat.

Bai 30. Trong mat phang toa dd OXy, cho hinh vuéng OABC c6 dinh A(3;4)
va diém B c6 hoanh d¢ am. Goi E,F theo tht tu la cac giao diém cua duong
tron (C) ngoai tiép hinh vuéng OABC véi truc hoanh va truc tung (E va F
khéc goc toa do O). Tim toa dd diém M trén (C) sao cho tam gidc MEF c6
dién tich 16n nhat.

Bai 31. Trong m4t phing toa d6 Oxy, cho diém A(0;2) va duong thang
A:X—2y+2=0. Tim trén A hai difm M, N sao cho tam giac AMN
vudng tai A va AM =2AN, biét diém N co tung d6 1a s6 nguyén.

Bai 32. Trong mit phang toa d6 OXy, cho tam gidc ABC vuodng tai A, cé dinh
C(—4;2), phan giac trong géc A c6 phuong trinh X+ y—5=0. Viét phuong
trinh dwong thang BC, biét dién tich tam giac ABC bang 24 va dinh A c6
hoanh d¢ duong.

Bai 33. Cho duong tron (C): X+ y* —2X—4y =0 va diém A(-13). Tim toa
dd céc dinh cua con lai cua hinh chit nhat ABCD noi tiép trong (C) va cd
dién tich bang 10.
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Bai 34. Trong mit phang toa d OXy, cho tt giac ABCD néi tiép dwong tron
va CB=CD. Trén tia doi cta tia DA 14y diém E sao cho DE = AB. Phuong
trinh canh BC:X—-3y+13=0, phuong trinh AC:X—-Yy-1=0. Tim toa do
dinh A, B biét A c6 hoanh d6 nho hon 3 va E(14;1).

Bai 35. Trong mét phang toa d6 OXy, cho tam gidc déu ABC noi tiép duong
tron (T):X*+y*—4y—4=0 va canh AB ¢6 trung diém M thubc duong
thang d:2x—Yy-1=0. Tim toa d6 cic dinh ctia tam giac ABC, biét di€ém M
c6 hoanh d¢ khong 16n hon 1.

Bai 36. Trong mat phang toa dd Oxy, cho tam giac ABC c6 dién tich bang 4
véi A(3,—-2),B(L0). Tim toa d6 dinh C biét ban kinh dudng tron ngoai tiép
tam gidc bang 2 va C c6 tung d6 duong.

Bai 37. Trong mit phing toa do OXy, cho tam giac ABC c6 triec tam H (2;1)
va tdm duong tron ngoai tiép | (L 0). Trung diém BC nam trén duong thang
c6 phuong trinh X—2y—-1=0. Tim toa d6 dinh B, C biét rf?mg duong tron
ngoai tiép tam gidc HBC di qua diém E (6; -1) va hoanh d¢ diém B nho hon 4.
Bai 38. Trong mit phang toa d6 OXy, cho tam gidc ABC véi A(L;1), B(2;3)
va C thudc duong tron 6 phuong trinh X* + y* —6X—4y+9=0. Tim toa do
trong tdm ctia tam giac ABC, biét dién tich tam giac ABC bang 0,5 va diém
C c6 hoanh d6 1a mot s6 nguyén.

Bai 39. Trong mat phang toa dd OXy, cho hai duong thang d, : 2x—y-1=0
va d,:2X+y—-3=0.Goi | la giao diém cua d, va d,; A la diém thudc d,
c6 hoanh d¢ duong. Lap phuong trinh duwong thang A di qua A, cat d, tai B
sao cho dién tich tam giac 1AB bang 6 va IB=3IA.

Bai 40. Trong m4t phang toa d6 OXy, cho tam gidc ABC cé phuong trinh

duong cao ké tir dinh A la 3x—y+5=0, trgc tam H(-2;-1) va M (%;4)

la trung diém ctia canh AB. Tim toa d0 cdc dinh cta tam giac ABC, biét
BC =+/10 va B c6 hoanh d6 nhé hon hoanh d ctia C.

Bai 41. Trong m3t phéang toa d6 OXy, cho hai duong thang A, :X—y+15=0
va A, :3x—y—-10=0. Cac duong tron (C)) va (C,) cé ban kinh bang nhau,
déu c6 thm nam trén A, va cat nhau tai hai diém A(10;20) va B. Puong
thang A D (khag, A),
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ctia tam gidc BCD, biét dién tich tam giac BCD bang 120 va tdm ctia duong
tron (C,) c6 hoanh do khong duong.

Bai 42. Trong mit phang toa d6 Oxy, cho duong thang A V3x— y=0. Lap
phuong trinh duong tron tiép xtic voi A tai A, cit truc tung tai hai diém B,C
sao cho tam giac ABC vuéng tai A va c6 chu vi bang 3+ J3.

Bai 43. Cho hai diém A(0;1), B(2-1) va hai duong thing
d,:(m-Dx+(M-2)y+2-m=0, d,:(2-m)x+(m-D)y+3m-5=0. Goi
P 14 giao diém cta d; va d,. Tim M sao cho PA+ PB 16n nhét.

Bai 44. Cho tam giac nhon ABC . Dudng thang chita trung tuyéhn ké tir dinh
A va duong thing BC lan luot c6 phuong trinh 1a 3x+5y-8=0 va
X—Yy—4=0. Duong thing qua A vudng gbéc véi duong thang BC cit
duong tron ngoai tiép tam giac ABC tai diém th¢ hai la D(4;-2). Viét
phuong trinh cac duong thang AB, AC biét rang hoanh dé cta diém B
khong 16n hon 3.

Bai 45. Trong mit phang toa do OXy, cho tam gidc ABC néi tiép dwong tron
(C): X’ +y® =25, dudong thing AC di qua diém K(2;1).Goi M,N Ilan luot
1a chan duong cao ké tir dinh B va C. Tim toa d cac dinh tam gidc ABC,
biét phurong trinh duong thang MN 1a 4x-3y+10=0 va diém A c6 hoanh
do am.

Bai 46. Trong mit phang toa &6 OXy, cho tam giac ABC c6 dinh A(-1-3).
Biét rang truc tam va tdm duong tron ngoai tiép tam gidc ABC 1an luot 1a
H(@ -2 va | (2,—2). Tim toa dd c4c dinh con lai cua tam gidac ABC.

Bai 47. Trong mit phang toa d6 OXy, cho hinh thang ABCD c6 hai day la
AB va CD. Biét toa do B(3;3),C(5 —3). Giao di€ém | cua hai duong chéo
nam trén duong thang A:2X+y-3=0. Xac dinh toa do con lai cia hinh
thang ABCD d&¢ Cl = 2Bl , tam gidc ABC c¢6 dién tich bang 12, diém | c6
hoanh d6 duong va diém A cé hoanh d¢ am.

b
b3
b

52

2

b2

s

2
H

£
£
£
£
£
it
£
et
2
&
e
i
e
EEE
£

e
52
et

e
b

ke
b
b
o

£
i
b
o

b
b
o

e
b
e

b

ke
£
o

b
b

b
b

i
i

i
b

b
b

b
b

s

s

s
£

s

b
o

R
52
et
5
£
£
et

o

b3
R

b3
b
b

e

525

b
b

i

b
i

i

b
o

b
o

i
i

i
o

o

i
2

55
£
!
£
et
£
£
R
£
g
S,
s
ks

5
s
£
o

s

s
et
o
£
£
45

s

_+
:
o

Bt



F. GIAI BAI TAP VAN DUNG
Bai 1.

+ DPuong tron (C) c¢b6 tam
[ (2;3) vabankinh R=5.

Vi (C') c6 dién tich gap bon
lan dién tich duwong tron (C) va
(C') dong tam véi (C) nén (C) d:2x—y+3=0
6 tam 1(2;3) va ban kinh voi M~___~
7R? =47R* < R'=2R=10

Suyra IM =R'=10
+ Goi M(t;2t+3) ed , khi do:

IM =10 IM? =100 < (t - 2)* + (2t)* =100 < 5t° — 4t —96 =0

t=—4 | M(-4-5)
2 (%)
5 5 5

+ Vay M (—4;-5) hoac M (2—:,%]

Bai 2.
+ Goi H Ia hinh chiéu vuong goc ctia C trén A, khi dé6:
32-4.(-5)+4 5
N C(2:-5)
1

+ Tacd Sy ZECH.AB

CH =d(C,A) =

Adx—4y+4=0
Vo B

y

< AB=——== =5 W orr -
CH 6 AC) H I;IE;

2Sc 215 .

7]

= Al = % = g (do | 1latrung diém cua AB)

+ Goi A(4t;1+3t) e A, khido:

2
AI2:%©(4t—2)2+[3t—gj =%<:>25t2—25t:0

t=0 [AQ:1)= B(44)
t=1 | A(4:4) = B(0;1)

VA A\ O ». 4 . 4 ] ¥ A . 4 0

g S ++++ Lol ) meAe ) mk S ( 3 )7 et e oo R CRRY SRR OOLLLLN
S £l S S ey SRR R, S SHET DML SRR SR
G Fats it FE S ML G Fte Fit i R
SR ittt Fts S S, B S E Gt AN B R
S Fts ittt G RS, L S A S
Rt ittt Fts S S, B S gt S
et R s G, R G G
Rttt ittt Fts e GHih RIS S s, S
bt Fts SN AN Gt MRS S S S, S
ST T S it b I L R et R Ee S SR
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Bai 3.
+ Goi H la hinh chiéu vudng goc
trén AB ta co:

A H

cua |

—2+—-24

27‘

IH=d(I,AB):‘

N +F

+ Tam gidc AHI vuodngcantai H nén Al =/2IH =¥

S
2 D

Suy ra A, B thudc duong tron:
25¢f>x2+y2+x—9y+8:0

(3] (3] -3

+ Khi dé toa dd A, B la nghiém cta hé:

4x+3y—-24=0
X+ Yy +x-9y+8=0

+ Do | latrung diém cta AC va BD nénsuy ra C(—4;5), D(-11).
Bai 4. AT

+ Vi B(0;-3) khong thudc duong
chéo 3X+y—-7=0nén 3x+y-7=0
la phuwong trinh cia AC.

+ Khi d6 BD c¢6 vecto phap tuyén
Nep =Upc =(L-3) di qua B(0,-3)
BD

5 =20

ABCD

B(0;-3) D(?)

nén cd trinh: c
x—-3y-9=0 3x+y-T7=0
Goi ACMBD ={l} nén toa d6 diém | 1a nghiém ctia h¢:
X+y-7=0 x=3
-
X-3y-9=0 y=-2
= 1(3-2) = D(6;,-1)

+ Ta co:

phuwong

BI.AC= AC = Sseco =

SABCD 28ABC

>

o S S fes e T i s
i st g R s i, BEE i i i
i o R N R i e f
i oS O i i
R, PiiEaaedi T UG SR S G HE M f
e SRR NS R Samih, B g HEE oo it
o ot i N e i e f
co st M e i e s
e R N i e s
S GhE S SR S i i et G e it

B 4x+3y-24=0



Goi A(t;7—3t) e AC, khid6: A2 =10 < (t—3)2 +(9-3)? =10

o (t-3)7 =1 {t =4_ [A(4: —5) = C(2,1)

t=2 A(21) = C(4,-5)
(vi | latrung diém AC)
+ Vay A(4,-5),C(2,1),D(6;-1) hoac A(21),C(4,-5),D(6;-1).
Bai 5.
+ Tacé AB=(2-2)=2(1;-1) va M (L 4) la trung diém ctia AB
Khi d6 phuong trinh dwong trung trieccuia AB 1a A:X—y+3=0
+ Do (C) di qua hai diém A(0;5), B(2,3) nén IA=IB= 1 e A= (1;t+3)

+ Khidé: IA=RS IN =R < t*+(t-2)°=10

<:>t2—2t—3:0<:{t:_1:[|(_l.2)

t=3 1(3,6)
+ Vay phuong trinh duong tron (C) la:
(x+12)*+(y—2)* =10 hoic (x-3)*+(y-6)*=10.
o N IA= R

Chii 4j: c6 thé tim | bang viéc goi | (X;y) va giai hé: B=R
Bai 6.

+ DPuong tron (C) 6 tam
I(-2) va béan kinh
R=1A=2

Do d6 AB di qua M (0;1)
va nhan IM = (-1 1lam
vecto phap tuyén nén cb
phuong trinh: X—y+1=0

+ Khi dé toa dd A, B la nghiém cta hé:

X—y+1=0 y=Xx+1 X=Ly=2 AL 2)
) 5 = ) L =
X“+y“ +2x-4y+1=0 x“=1 X=-1Ly=0 B(-10)

A7)

(Cy:x?+1?+2x—4p+1=0

B~

(do X, >0)

78



+ Tacé IA=(2,0)=2(1;0) nén phuong trinh Al : y—2=0 va phuong trinh
BC:x+1=0

Goi IANBC = { N} , suy ra toa dd diém N 1a nghiém cta hé:

{y—Z: 0<:> {X:_lz N(-12)

Xx+1=0 y=2

Do AABC cantai A nén N 1a trung diém cta BC = C(-14)
+ Vay AL 2),B(-10),C(-14).
Bii7. AR +3:2-f3)
+ Goi H la hinh chiéu vuong
goccua A trén BC, khi do:
|2+\/§—2+\E>|=\/6 : x—y=0

+ Do tam gidc ABC déunén AB= AC = i = ﬁ =22
sin60” 3
2
Suy ra B,C thudc duong tron tam A ban kinh R= 2\/5 .

Khi d6 toa d¢ B,C la nghiém cua hé:

(x—2—ﬁ)2+(y—2+\/§)2 :8<:>{y= X

X—y=0 2x* —4x—6=0

{x: y=-1 {B(—L‘ -1),C(3,3)

=S =

X=y=3 B(3,3),C(-1-1)

+ Vay B(-L-1),C(3;3) hoic B(33),C(-1-1).

Bai 8. _

[1-4+3 2 A-12)
NCEENC

_cg_AC__2 AC=3BC

3 35

+ Suyra ABzzAC2+CBZZE+—:— C B(T

+ Taco AC=d(AA)=

+ GoiB(2t-3;t)e A, khidé:

EE R S it Fr SRR e Rl
H R SR AR SR Heh,  HER GBS o e
e G mEE i, hEE i GEE Y o G i

i o R e N R s e f
e oI O i i i

R, PiiEaaedi T UG SR S G e f

e s i B i A HEE oo it
s o o RGN B e i S i e f

S MR G e M i e eaa T i e s
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S G e e i ot i G e it



AB? :5©(2t—2)2+(t—2)2:gc>45t2—108t+64:0

Bai 9.
+ Goi (T) la duong tron can lap

co tim | vabén kinh R.

+ Vi tam gidc ABC vudng tai

A nén | latrung diém cta BC

Goi H 1la hinh chiéu vudng goc cua A trén BC

L AH—d(ABO)- 2283 T
J2o o 2
, 3
Suy ra BCZZSﬂ——\/Ele: R:B_2C: =1A

IH 7

V2

+ Goi I(t;t-3) ed, khidd

t=5 [I1(52)
=

INN=25c (t-2)°+(t-9° =25t -11t+30=0<

+ Vay duong tron (T) can lap 1a: (Xx—5)° +(y—-2)* =25
hodc (x—6)%+(y—23)* = 25.

Bai 10. 4-12) M

+ Goi H 1a hinh chiéu

vudng goc cua A trén BN,

khi do: >

_|-2+2-8 8 1 e

AH =d(A,BN) = NCIEIN B ;
+

Goi AHNBC={l},suyra | latrung diém ctia BC

SRR aERYT mmER A SRR mEEm, MR oomidtmn s g g
ot d E e G, RN ol HEE G GEEE M f
i H G R o e f
i e Rt i et Tt f
S e co e o L f
i e e W o H e f
S GEESNMESSE M e SETMEhGSR e i o f
o e e e o i, A i f
SR L BT md  dioolben GBS GaR SO e s e
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ajzza_\/g

bt AB=a—= Al = a2+[— >

2
Tacé AB® = AH.Al Qazzi.a—f®a24hay AB =4

NG

+ Goi B(t;8—2t) e BN vdi t > 2, khi do:
AB’ =16 (t+1)°+(6-2t)° =4 5t° - 22t +21=0<=t =3

hodc t =% (loai) = B(3;2)

+ AD diqua A vudng goc v6i AB nén cd phuong trinh: X=-1
Goi AD(BN = {J} , suy ra toa do diém J la nghiém cua hé:
x=-1 x=-1
& = J(-110)
{2x+ y-8=0 {yzlo
Mit khac D 1a trung diém cuia AJ = D(-16)= M (-14) (do M la
trung diém cua AD)
+) Do ABCD la hinh vuéng va M,N 14n luot la trung diém cua
AD,DC = ABCN =ACDM = C, =B
Ma C+C, =90°=B+C, = 90°= CEB = 90° hay tam gi4dc BME
vudng tai E, nén tam dwong tron ngoai tiép K 1a trung diém cua BM
Suy ra &3 .
R=KB=1/5
Vay dudng tron ngoai tiép tam gidc BME 1a: (x—1)*+(y-3)*=5
Bai 11.
+ AB di qua A(-1;3) va vuong  4(=13) D(7)
goéc voi A nén c¢6 phuong trinh:
2X+y-1=0
Khi d6 toa d6 diém B 1a

nghiém cta hé: 4 Arx—-2y+2=10
2x+y-1=0 x=0 B(7) c® (>0
& = B(0;1)
X-2y+2=0 y=1

+ Goi C(2t—2t) e A (v6i t>0) khidé:

)




+

+

hodc t =0 (loai) = C(2;2)
Vi ABCD Ia hinh vudéng nén:

D

— X, —2=-1 X =1
CD=BA< = = D(L4)
Yp—2=2 4

Vay B(0;1),C(2,2) va D(L4).

Béi 12. d{("}} SA.SC".D =12 B(q}

+

Ta c6 AB =2MI

D(D) ¢
:AD:ﬂ:—2=2\E:> AM =A_2D=ﬁ

AB 32
AD va vudng goc véi Ml nén c6 phuwong trinh: X+y—-3=0
Goi A(t;3—t) € AD véi t <3, khi dé:
AM? =2 (t-3)°+(t-3)° =2 (t-3)° =1t=2
hodc t =4 (loai)= A(2;)
Do M 1a trung diém cua AD = D(4;-1)
[1an lugt la trung diém cua AC va BD nén suy ra C(7;2) va B(5;4)
Vay A(2,1),B(5;4),C(7;2) va D(4,-1).

e
3 2 3 2 M(3:0) 11 3
=22 = =3J2 I -
()] -
S 1

Bai 13.

+

cua | trén AD, khi dé:

IH =d(l, AD)

+

A(Q) 2x+y-1=0 H D7) x>0

Goi H la hinh chiéu vudng goc

1(-3:2)

2.(-3)+2- J
_e3+2-]_ g

N B(?) c(?
Vi |H // BA nén theo dinh ly Ta - let ta c6:

HD_ AD

HI  AB
Xét tam giac IHD : DI? = IH? + HD? =5+ 20 =25 (¥)
Goi D(t;1-2t) véi t >0, khi dé:
e t+3°+(2+])° =Bt +2t-3=0=t=1

2= HD=2HI =25

hodc t =-3 (loai)= D(L;-1)

+

82

Goi B(a;b) = IB=(a+3b-2) .Tacs IB=2DI (véi
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- a+3:—8c> a=-11 B(_11:8)
b-2-6 — |b=8

AB di qua B(—11;8) nhan @ =(L—-2) lam vecto phdp tuyén nén c6
phuwong trinh: X—2y+27=0
+ Khi d6 toa do diém A 1a nghiém cta hé:
X—2y+27=0 X=-5
o = A(-511)
2x+y-1=0 1

+ Goi J la trung diém cta BD = J(—S;gj:C(—S; —4) (vi J cing la
trung diém cua AC).

Bai 14. A(0:5)

+ Vi A(0;5) khong thudc duong B(?)

thang 2X—y =0 nén BD c6 phuong
trinh 2X-y=0 f;
+ AC diqua A vudng goc v6i BD nén
c6 phuong trinh X+2y—-10=0 D(?) ¢
Goi ACBD ={l} nén toa d6 diém | 1a nghiém ctia h¢:
{ZX—y:O @{XZZ: 1(2;4)
X+2y-10=0 4
Suy ra C(4;3) (do | 1atrung diém cua AC)
+ Goi B(t;2t) e BD voi t>2,khidé:
IB*=IA° & (t-2)°+(2t-4)° =5 (t-2°=1l<t=3
hodc t =1 (loai)= B(3;6)
Do | la trung diém ctia BD nén D(1;2).
+ Vay B(3,6), C(43), D(12).
Bai 15. x=~f3y+3=0
+ Goi H la hinh chiéu vung géc syl 5
cia B trén DC, khi d6 ABHD 1a

hinh vuong.

N

D




Pat AB=BH =HD = AD=a= BC =2a= HC =yBC?-BH? =a\/3
= DC=a+aJ3
+ Goi N la hinh chiéu vuéng goc caa M trén AD, suy ra N la trung diém
cua AD va MN :d(M,AD):%:2
Mat khac MN 1a duong trung binh ctia hinh thang ABCD nén:

=8-4/3

AB+DC=2MN < a+a+a3=4<a=

4
2++/3
= AN =%= 4-23
+ Xét tam gidc vudng AMN ta co:
AM =+/AN? + MN? =\/(4—2@)2+22 32163

+ Goi A(W3t-3t)e AD véiteZ, khids:

2
AM? =32-16V3 < (V3 -4) +1* =32-163
<:>'[2—2\/§t—4+4\/§20<:> t=2hodct= 2\/5—2 (loai)
vay A(/3-32).
Bai 16.
+ Goi H la hinh chiéu vudéng goéc cta A trén BC

Do M la trung diém cua AC nén:

A?)
AH =d(A BC) = 2d(M, BC) o M(L2)
C
1_2+3| x—y+3=0 H
P el WPY
J2
+ Vi ABC cantai A nén %:&ZC = 60°.
Xét tam giac vudbng AHC ta c6: AC = io =4/2=MC= AC 22
cos60 2

+ Goi C(t;t+3)eBC véi t >0 ,khido:
MC?=8« (t—-1)2+(t+1)? =8 t?=3<t=+/3
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+ Matkhiac M la trung diém cua AC nén suy ra A(2— \/5;1— \/5) .

Bai 17.

+ Pudng tron (C) c6 tam | (4;—3) vaban kinh R=2, 92-¥=3=0
H

+ Goi H la hinh chiéu vudng goc A B(7)
caa | trén AB, suy ra tam giac 2

IHA vuong can tai H nén: Itd:3)

Al = IH\2=RJ2=22

+ Goi A(t;3—2t) ed, khido: D() )

Al?=8< (t—-4)°+(2t-6)°=8<=5t°-32t+44=0=t=2
hodc t :% (loai)= A(2,-1)

Vi | latrung diém cuia AC nén C(6;-5).
+ BD di qua 1(4;,-3), nhan AC = (4;,-4) = 4(1;-1) 1am vecto phap tuyén
nén ¢ phuong trinh: X—y—-7=0
Ma IB=1D =IA=2/2 nén B,D thudc duong tron c6 phuong trinh:
(x-4)*+(y+3)°=8
Khi d6 toa d0 B, D la nghiém ctia hé:

X=2
{x—y—7=0 {y=x—7 {y=—5 [B(Z;—S),D(&—l)
& =
(x=4)*=4 X=6
{y=—1

&
(x=4)*+(y+3)°=8 B(6;-1), D(2;-5)
Vay A(2,-1),B(2-5),C(6,-5),D(6;-1)
hodc A(2;,-1), B(6;,-1),C(6;-5),D(2,-5).
Bai 18.
+ Duong tron (C) cé tam 1 (L, -2)
vaban kinh R= \/E .
+ Goi ABNMI ={H},

Kkhi d6 AH =%=\/§

1 1 1 1 1
=

B MK R S S
o S S O
i st g R s O
i o R i,
i oS i,
R, BiEaaadii i Uhe  HENGSR
e SEmoobnaE NS W S i
o o i
e S fe
et R Gt
S GhE S SR S i i



Suy ra MI*= AM?+1A* =10+10= 20 hay MI* =20 (%)

+ Goi M(2t—5;t) e A, khi d6

()= (2-6)°+(t+2)2 =20 t? 4t +4=01t=2= M(-12)

+ Vay M(-12).
Bai 19.

+ Duong tron (C) ¢ tam |(6;2) vaban kinh R= 2.

+ Goi duong tron (C') ¢6 tam | ' va ban kinh R’

Do (C') tiép xtic véi hai truc toa dd nén | ' thudc dwong thang y = X hodc

Yy =—X (loai)

+ Goi I'(t;t) , khido R'=|t| . Vi (C") tiép xtc ngoai véi (C) nén:

HE:R+R%:JG—®2+G—32:2+M<:25—1&+40:F+4M+4

1'(2,2)
[t:Z {R':Z

=
t=18 {| '(18,18)

< t?-16t-4ft|+36=0<

t>0
t?-20t+36=0
t<0
t?-12t+36=0

R'=18

+ Vay phuong trinh duong tron (C') la: (X—2)°+(y-2)*=4 hoic

(x—18)* + (y—-18)* =324.

Bai 20.

+ Toa d) diém | la nghiém ctia hé:
X-y-3=0
X+3y-9=0 2'2

I
Nlw N©

¥y, >0

A®?)

dyix+3y-9=0

\ B()

dx—y-3=0

),

M

T~

D(7)

\

c?

+ Goi M la trung diém ctia AD, khi d6 toa d¢ diém M la nghiém cua hé:

y=0
<
X-y-3=0

Suyra AB=2MI =2.
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B(5,4)

2at’=lat=1
C(7;2)

22 = MA=+/2

+ Do d, diquaMva | nén AD L d,, suy ra phuong trinh AD: X+Yy—-3=0

2o t2 412

12
AB

A?

12< AD

12 < AB.AD

A

Taco | 1anluot la trung diém caa AC va BD nén suy ra {

Suy ra A(2,1)).Do M la trung diém caa AD = D(4;-1)

Vay A(2,1),B(5,4),C(7;2) va D(4-1).

Bai 21.

SABCD
+ Goi A(3-t;t) véi t>0, khi d6 MA?

+ Theo gia thiét
hodc t =—1 (loai)

7

N~
(o0]

én cd
2

10

3
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1 M latrung diém ctaa AB)
n,

(v
2

A

b
M
e
e
3
=
o
R
e
e
R

€n nen co p

AL

IC:IB<:>IC2=IBZ(:>(2t

2

U
3
+ Duong thang BC di qua B nh

>

M nhén IM =(-3;3) =-3(1;-1) lam

+

++

e i
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+ Ta 6 IM L AB nén ABdi qua
0

+ Khi d6 toa d6 diém A la nghi
0

vecto phap tuy

trinh: X—y+3
phuong trinh: {

+ Mat khac:



S5t -4t=0< t 4=

+ Vay C(%,j—;}

Bai 22.
+ Goi | latam va R 1a ban kinh ctia duong tron (T) can lap
Goi dlﬂdzz{K} va H 1a dy:x+y+3=0

hinh chiéu vuéng goéc cta | trén

4 @)
AB
d, = HA:7=4\/§ i5osp | [

ViMed, va Me(T) nén M B dy:x—y+1=0

1a tiép diém cua d, va (T) B M)

Do dé duong thing IM di qua M (1;2) nhan @ =(L2 lam vecto phap
tuyén nén c6 phuong trinh: Xx—1+y-2=0< x+y-3=0
+ Do NNy, =0=d, Ld,= IHKM 1 hinh chit nhat, khi d6:

IH :MK:d(M,dl):%z&/i

Suyra RE=IM2=1A?=1H?+ AH? = (3J2)? + (442)? =50 (*)
+ Goi I(t;3-t)eIM, khidé:

()& (-1 +(t-1)* =50 (t-1)* =25<:>{t=6 :{I (69

t=-4 1 (-4;7)

+ Vay duong tron (T) cin lap ¢6 phuong trinh la: (X—6)?+(y+3)* =50
hodc (X+4)*+(y-7)*=50.

Bai 23. A(7) B(?)  4x-3y-4=0

+ Goi I(t;1-t) eA.

Ta cé:d(I, AB) = d(l,CD)
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|4t 31-t)-4 _|4t-301-1)— 18|
J42 1+ 3 NV
SN-7=21-Ttet=2=1(2-1)

e|nt-7=[7t-21

|4-18 14

Jaz 3

+

Chon M (L0) e AB, khi d6 AD =d(M,CD) =

+ Vi ABCD Ila hinh vuéng nén:

AC=&AD=¥ Al = AZC w2 — Bl

N2
Suy ra A, B thudc duong tron tam | ban kinh c6 phuong trinh:

98
~2)? n2==
(Xx=2)"+(y+1) o

+ Khi dé toa dd A, B la nghiém cta hé:
98 — X ——X+——=0
(x=2°+(y+D* = sl 9 9" 225
4x-3y—-4=0 y=

1 43 (1_ 32)
X=— X=— A_y__
. 25

0a =
32 24 43 24
= |v= |Bl=i=
25 25 25’ 25

+ Do | latrung diém ctia AC va BD nén C 9. E va D E;—E
25 25 25 25

vay A L._32) g[43.28) ((9.18) (57, 74)
25 25 25 25 25 25 25 25
Bai 24.
+ Puong tron (C)) c6 tam O(0;0) vaban kinh R =5.

+ Goi (C,) cat (C)) tai A va B, Goi | la tdm cta duong tron (C,) va
Ol N AB ={H }

Khi d6 AB = 2AH = 2JOA? —OH? = 24/25—OH? .
Suy ra AB nho nhéat khi OH 16n nhat.




Mit khac OH <OM
néen OH,__ =OM & M =H.
+ AB di qua M va vudng goc véi
OM nén AB c6 phuong trinh:
Xx—2y-5=0
Khi d6 toa do A, B 1a nghiém cta hé:
Xx—2y-5=0 X=2y+5
R4y =25 |y 0~
y = y +4y=0
Khong mat tinh tong quat gia st A(5;0) va B(-3,-4).
+ Phuong trinh OM :2x+Yy=0 . Goi | (t;—2t) € OM, khi do:

IA=2/10 < IA? = 40 < (t —5)% + 4t? = 40

t=-1 [I1(-12)
=
t=3 1 (3,—6)
Vay tam cua duong tron (C,) 1a (-1 2) hodc | (3,-6).
Bai 25.
+ Do d,Nd, ={A}, nén toa d¢ diém A la nghiém ctia hé:
X+y-2=0 x=1
Y =TS AL
X+2y-3=0 y=1
+ Goi M 1a trung diém cua BC,
khidé M €d, va IM //d, nén IM

otP-2t-3=0<

c6 phuong trinh: X+y—-4=0

Suy ra toa d6 difm M 1a nghiém cta hé:

X+y—-4=0 x=5
= = M(5-1)
X+2y—-3=0 1

+ BC di qua M va nhan Jd: =(L -1 lam vecto phdp tuyén nén c6 phuong
trinh: Xx—y—-6=0
+ Goi B(t+6;t) e BC v6i t >0, khi do:

IB=IA IB?=IA o (t+2)°+t° =10t +2t-3=0t =1

hodc t = -3 (loai)= B(7;1)
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Suy ra C(3,-3) (do M la trung diém cua BC)

Suy ra phuong trinh AB:y=1; Phuong trinh AC:2x+Yy—-3
Bai 26.
+ Do ABCD I hinh thoi va ABC =120° nén ABD I tam gidc déu

Goi M 1a trung diém caa B(3:2)
AB= M(2;1) nén DM di qua M M~

- 120°
nhan AB=(2;2) =2(11) lam vecto _4(1;0)

/{(‘IP\ -
phap tuyén c6 phurong trinh: W

X+Yy-3=0= D(3-t;t) véi t >0 .Khi d4: D(?)
DB=AB< DB?=AB? & t? +(t-2)? =8 t?—2t—2=0<t=1++/3
hodc t :1—\/5 (loai).
Suy ra D(Z—\/§;1+\/§)
+ Gof ACﬂBD:{'}3|[5_—2\@;3;‘@}:0(4—@;3“@)
(Vi | latrung diém cua AC va BD)
Vay C(4-V/3;3+4/3) va D(2-4/3,1+4/3).
Bai 27.
+ Goi N'ladiém do6i xing véi N qua | (hay | 1atrung diém ctia NN ")
Suy ra N'(4;-5) thuoc duong
thing AB khi d6 AB nhan

|\/T\|'=(4;—Ej=ﬂ(3i—4) lam
3 3 ﬁf‘l = |

B x>0

vécto chi phuwong,
. AC=21BD
suy ra Ny, =(4;3)
Phuong trinh AB:4x+3y—-1=0 D

+ Goi H la hinh chiéu vuéng géc cua | trén AB nén:

NO:T)

8+3-
IH :d(I,AB)=g=2
V& +3F
Mit khac AC =2BD = Al =2IB. Khi d6 xét tam giac IBA taco:
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+ Goi B(4+3t;-5-4t)c AB V(’yit>—§ , khi do:
IB? =5 (3t+2)°+(4t+6)° =55t +12t+7=0=t=-1
hoéct=—% (loai) = B(1;—1)

+ Vay B(L-1).

Bai 28. .
d:x+y+3=0

M(?) Hh

o

-
|

I (C): (x=3P+(y+2) =

Iul!

5 3/6

+ Duong tron (C) céd tam |(3,-2) vabankinh R= -

+ Goi MINAB={H} vadit AH =a= IH =R~ AH? = |=~ &

Khi d¢6 SAB:Lf@AH.lH :Lf@a. /2—27—a2 _2n3

8

27
2

22 27

. 27 27

, 2187
sat-—at+——

=
2 64 , 81 8
a =—
8

27 27 92 IA2 27 92
S == M= =2 232
uyra'H\lzs 4 IH 243f
+ Goi M(t;-t—-5)ed, khido
IM2=18< (t-3)2+(t+3)? =18 2A2=0<=t=0= M (0;5)
+ Vay M(0;5).
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Bai 29.

+ Goi | latrung diém cua

AB=1(3-1.
Khi d6 trung trec d cua AB di qua

| nhan AB=(2;4) =2(12) lam vecto

phdp tuyén nén c6 phuong trinh:

X—3+2(y+1)=0< x+2y-1=0. 4
Tam gidc MAB cantai M = MA=MB=M ed. d
Mit khac M € (C) nén toa do diém M la nghiém cua hé:

{x+2y—1:0 {x:l—Zy {x:—l

(Cyxt=s )t +6x-2y+6=0 M(?)

2 2 _ =
X +y +6x-2y+6=0

=
5y*-18y+13=0 |y=1
x:—%l M (-11)
hos
oac _E = M(—%;l—:j
5

+ Tacd Sy :%d(M,AB).AB: Syss 16n nhat khi d(M, AB) 16n nhat

Phuong trinh duong thang AB: 2x—y—7=0

2-1-7
+ Véi M(—Ll):d(M,AB):g:Z\/g
V22412
42 13
21 13 "5 5 ' 16
M (——;—j:d(M,AB):—:_
S 5 V22412 J5
Do 25 <28 nen m (_2_1&) 12 diém théa mén bai todn.
J5 5’5
Bai 30. y=0

+ AB di qua A(34) va cb vecto phap
tuyén OA=(3;4) nén c6 phuong trinh: x=0
3x+4y—-25=0

Goi B(3+4t;4—-3t), khi do:

AB = 0OA < AB® = OA & (4t)° +(3t)* =25




t
ostP=le (1 = B(-1 7) hodc B(7;1) (loai)

+ DPuong tron (C) ngoai ti€p OABC c¢6 tam I la trung diém caa OB

52

= | (-%%) va ban kinh R=0l| :T nén (C) c6 phuong trinh:

1Y 7\ 25
] (3] -2
OxN(C)={E}#{0} (E(-10)
=
OyN(C)={F}={0O} F(0;7)

+ EF la duong kinh nén AMEF vuong tai M .
ME.MF < ME?+MF? EF? _2

2 4 4 2

Ta cod: Syer =

y 2
Vay dién tich AMEF 16n nhét bang 75
Déu “=" xay ra khi: ME = MF hay M thudc duong trung trec cua EF .

Puong trung truc cuia EF di qua | (—%,g} nhan EF = (L7) la vecto

phap tuyén nén cé phuong trinh: (X+%)+7(y—gj =0 x+7y-24=0
Goi M (24—T7t;t), khi d6:

2 2
Ml:R:ﬁ@MV:@@ BV L) 22
2 2 2 2

t=3 M (3;3)
= (
t=4 M (—4;4)
toa d¢ diém M vao phuong trinh (C) do M € (C))
+ Vay M (3,3) hodc M (—4;4) thi tam giac MEF ¢6 dién tich 16n nhat.

StP-Tt+12=0< c6 thé trinh bay bang cach thay
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Bai 31.

+ Goi H 1a hinh chiéu vudng goc

cua A trén A, khi dé:
AH =d(AA) =

+ bat AN=a= AM =2a.

|—4+2|_

2

J5

Al0:2)

1

1

5

Ta co:

1

AH?

+
AN?  AM?

4 @

+ Goi N(2t—2;t) vé6i t e Z, khi do:
AN’ =1 (2t-2)°+(t-2)° =1 5t° -12t+7=0t =1

hodc t =g (loai) = N(0;2)

1
—F—————E; < a
4a

?=1hay AN*=1

+ Khi d6 phuong trinh AN 1a X=0, suy ra phwong trinh AM : y=2

Suy ra toa d6 diém M la nghiém cua hé :

i
=
y

X—2y+2=0

o

Vay M (2,2),N(0;1).
Bai 32.

2
=M (22

+ Goi A la phan giac trong cua goc A

Goi D la diém d6i xting cia C qua A,

khidé D e AB

CD di qua C(—4;1) va vudng

goéc voi A nén c6 phuwong trinh :

X—y+5=0

C(—41)

A

D

Khi d6 toa d6 giao diém | ctia CD va A la nghiém cta hé :

x=0

¢

X-y+5=0
=
X+y-5=0

{

— 1(0;5)

Do | la trung diém caa CD = D(4;9)
+ Goi A(a;5-a)eA (a>0) khido:

Al =Cl o AI’=Cl’ o a’+a’=4+4 o a’*=16<a=4

hodc a=—4 (loai)= A(4;1)

Q-

Suy ra AC=8 va

>

AB diqua A(41 v

o i R o e
i st g R s i, hEE i GEE Y o G i
i o R e N R s e f
i oS O i i i
R, PiiEaaedi T UG SR S G e f
e SRR NS R Samih, B g i A HEE oo it
o ot i N e i S i e f
co st M e T i e s
e R N s i e s
S GhE S SR S i ot i G e it

D(4;9) nén c6 phuong trinh X=4

95



1 2S,.. 2.24

+ Goi B(4;b)c AB,khidé: S, =—ABAC < AB=—8c _ <% _g
2 AC 8
b=-5 [B(4-5
& AB*=36< (b-1)°=36< = (4-9)
b=7 B(4;7)

+ V6i B(4,-5), tanhan thay B,C ndm cung phia so véi A (loai).
Véi B(4;7), tacé B,C nam khac phia so véi A (thoa man).
Khi d6 BC c6 phuong trinh: 3x—4y-16=0.  A4(-L3)

Bai 33.

+ DPuong tron (C) cé tam | (L 2)

N
vabankinh R=+/5. D) B(?)

Vi ABCD 1a hinh chi* nhat
ndi tiép trong (C) nén | la Saep=10

trung diém cua AC = C(3,1) c(?)
+ Goi H la hinh chiéu vudéng géc ctia B xuéng AC, khi d6:

S 10
S,.. =2S, . =ACBH =>BH =20 __— _ [5_R=Bl =>H=|
ABCD ACB AC 2\/5

Suy ra ABCD la hinh vuéng = BD L AC

Do d6 BD di qua | va c6 vecto phap tuyé’nR =(4;-2)=2(2,-1) nén co
phuong trinh : 2Xx—y =0
+ Khi dé toa do B, D langhiém cta hé:
=y= 0

AN

X
X*+y?—2x—4y=0 [5x*-10x=0
= e
2x-y=0 y=2X {y—

+ Vay B(0;0),C(31),D(2;4) hoac B(2;4),C(31),D(0,0).
Nhan xét:

O bai todn trén ta di khai thic so6'liéu dic biét ciia bai todn dé chi ra dwoc ABCD
la hinh vudng va viét dwoc phwong trinh dwong chéo BD L AC . Néu s6'liéu khong
giiip ta cé dwoc diéu nay ( ABCD khong la hinh vuéng ma la hinh chir nhdt thit si)
thi ta se gidi quyét bai toin nhw thé' nao? Cau trd 10i trong tinh hudng nay la : * khi
tinh dwoc khodng cich BH , ta suy ra B thudc dwong thing song song véi AC va
cich AC mpt khodng bing BH . Khi d6 giao diéin cia dwong thing vita lip va
dwong tron gip ta tim dwoc toa dj diém B va tir ddy suy ra toa dj diém D .
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Bai 34.

+ Toa do diém C 1a nghiém c®
x—3y+13=0 B(%)

cua hé: x—3p+13=0
X—y-1=0

= {X =8 = C(87) MD BG4
y=7 x—y—-1=0

+ Tacod (TBTA\: CTD\E (cung bu véi (ﬁ)
suy ra AABC = AEDC (c.g.c) = CA=CE
Goi A(a;a—1) véi a< 3, khido:
CA=CE<CA’=CE’ = (a-8)°+(a-8)°=72=a=2
hodc a=14 (loai)= A(2;1)

. JCE=(6-6)  ——— = o . BEE o . BAD — onP
+ Tacod | — CE.CA=0=> ACE = 90° = BCD = 90° = BAD = 90
CA=(-6,-6)
hay AB L AE

Khi d6 AB di qua A(2;1) vanhan AE = (12;0) lam vecto phap tuyén nén
c6 phuong trinh: X—2=0

+ Suy ra toa d¢ diém B 1a nghiém ctia hé:

x—2=0 X=2
= = B(2,5)
x—-3y+13=0 y=5
Vay A(2,1),B(25).
Bai 35. d:2x-y-1=0 4
(T):xt+yi—4p—-4=0
I

B(ﬂwciﬂ

+ DPuong tron (T) c6 tam 1(0;2) va ban kinh R= 2J2
+ Do tam giac ABC déu nén IM :%222\/5 .

Goi M(t;2t-1) ed véi t<1, khidé:

et et
et et
et ettt S) 7
Wi bttt



hoac t =

(loai) = M (1)

ol

+ Goi C(X;y).Taco I_Ci= (x;y—2),
Ml =(-11)

— X=-2 X=-2
khi dé IC =2M| < = = C(-24)
y—-2=2
+ AB di qua M(L1) va nhan IM =(L—-1) 1a vecto phap tuyén nén cé
phuong trinh: X—y =0
Khi d6 toa do A, B 1a nghiém cta hé:
{x—y:O {y:x y=x=1++/3

x2+y2—4y—4:0<:> X2 2x-2=0" y=x=1-+/3
Vay A(1+3i1++3), B(1-V3;1-V3), C(-24) hoic A(1-V3:1-43),
B(1+ J3i1+ Jé) C(-2:4).

Bai 36.
+ Phuong trinh canh AB:x+y—-1=0
Goi M la trung diém cua AB, suy ra M (2;-1)
Khi d6 phuong trinh duwong trung truc cia AB 1a A:Xx—y—-3=0
+ Goi | 1atdm duong tron ngoai tiép tam giac ABC,
suyra | e A= 1 (t;t-3)
Tacd: IA=R=2< IA =4 (Xx-3)°+(x-)*=4
o x2—4x+3=0<:>[X:1:{| (&-2)
x=3 1(3,0)
Goi C(a;b) véi b>0
+ Vi | (L -2), ta 6 phuong trinh duong tron ngoai tiép tam giac ABC la:
(M) :(x-1)*+(y+2)?*=4
Khidé: Ce(T) < (a—1)°%+(b+2)* =4 (v6 nghiém - vi b> 0)
+ Véi 1(3;0), ta c6 phuong trinh dudng tron ngoai tiép tam gidc ABC la:
(T):(x-3*+y*=4
Khidé Ce(T) < (a-3)°+b*=4 (¥
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a+b- a+b=5
Mait khéc ta co: d(C,AB):ZSABC ®| llz 8 @{

AB V2o 22
Véi a+b =5, két hop véi (*) ta dwgc hé:

_ 2 2 — a = 3 = 5
(a-3)°+b 4<:> hodic a (loai)= C(3;2)
a+b=5 0

. . . . J@-3*+b*=4
Véi a+b=-3, két hop vdi (*) ta duoc hé: be_3 (vo nghiém)
a+b=-

Vay C(3,2).
Bai 37.
+ Goi M 1a trung diém cua BC va
J 1a diém d6i xting cia | qua BC
Khi d6 AH =2IM =1J
= AHJI 14 hinh binh hanh
=JB=JC=JH
Suy ra J la tm cua duong tron
ngoai tiép tam giac HBC.
+ Goi M(2t+1t) = J(4t+12t).
Do E thudc duong tron ngoai tiép tam gidc HBC nén ta co:
JH? = JE®* & (4t -1)° + (2t —1)* = (4t -5)* + (2t +1)°
S24h=24=t=1=>MGB1)=J(52)
Khi d6 BC di qua M nhan IM =(21) lam vecto phap tuyén
nén BC cé phuong trinh: 2x+y—-7=0
+ Goi B(b;7-2b) e BC véi b< 4, khi do:
JB? = JE? & (b—5) +(5-20)2 =10 <> b* —6b+8=0<> b=2
hodc b=4 (loai)= B(2;3)
+ Do M la trung diém cua BC nén suy ra C(4;-1)
Vay B(2;3),C(4;,-1).
Bai 38.
+ Ta co phuong trinh AB la: 2x—y—-1=0 va AB= J5, khi dé:

4(C. AB) - iz 205 _ 1

AB 5 5
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. . 1
= C thudc duong thang A// AB va cdch AB mot khoang bang —

&

+ A// AB nén phuong trinh A c¢6 dang: 2X—y+m=0
m+1 1 m=0
LI A

BB me2

+ Voi m=0= A:2x-Yy =0, khi d6 toa do diém C la nghiém ctia hé:

Tacé: d(AA)=d(C, AB) =

2x-y=0 y =2X x=1

2 2 _ A
X“+y —6x—4y+9=0

X

9

2 _ < —
5x°-14x+9=0 y=2

hoac

g loa=C2)
-
. 4
Suy ra trong trong tam G [5, 2)
+ Vi m=-2= A:2X-y—2=0, khi d6 toa d6 diém C la nghiém cua hé:
2x—y=0 y=2Xx-2
22 @Ay 05 0"
X“+y —6x—4y+9=0 SX"—22x+21=0
(loai)= C(3;4)

Suy ra trong tam G (2; g]

Vay G(E;Z) hoac G(Z;gj
3 3
Bai 39.
+ Vi dNd,={l} nén

toa do diém | la nghiém

cua hé:
2x—-y-1=0 x=1
<
2X+y-3=0 y=1
+ Dit AIB = a (véi 0<a <180%).

=112
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_4
5

—=Sna

22+(-D.0 3
NCNCE-

n,,

n Ny,

ﬂdl

Ta cé: |cosq|

2.6
—ﬂ—5 .

3sna 3

2SAB

IA3IASINa = IA?

_1
2

IAIBsina

_1
2

+ Tacd S,

'5

= 45 (2%)

IB2 = (3IA)?

va

S ()

Vay IA?
+ Goi A(g;2a-1) véi a>0

,khido:

0 (loai)

|

,suyra A diqua A, B c6phuong trinh: 4X+y—-11

2 hoac a

5o (a-1)’=1l<a=

2

~1?+(2a-2)

— A(23)
+ Goi B(b;3—2b), khi dé:

< (a

B(4,-95)
B(-2;7)

4
=
-2

b
b

45 = (b-1)° :9<:>[

—2b)? =

2% < (b-1)%+(2

Véi {
Véi {

Bai 40.

=0

A2;3)
B(4;-5)

=0.

6 phueong trinh : X+ Yy—5

7

,suyra A diqua ABc

A(2;3)
B(-2;7)

+ Goi N Iatrung diém caa AC,
khi d6 MN 1a duong trung b

A7)

inh cuia

-

AABC = MN

A

-

MN di qua M

goc voi AH nén c6 phuong trinh:

=0
25—

2X+6y—-25

ZtJe MN , khi d6:

6

Goi N (t;

S

b

i

et

M R

P

s
i

i
S

i
i

i
I

ety
SRR

TR
e
st

Pty

-
G
e
it
B
i
ik
Frhy
Fe
e
o
i

5
P
e
i
o
i

# #
P o
Bty
R

i

i

ettt

b
M
e

e

3

=

o
R
e
e
R

>

+
++
e i
e i
i
E
g
gk

ettty



Goi A(a;3a+5)e AH = B(1l-a;3—3a) (do M la trung diém ctia AB)

+ Vi N(—ZL‘%) = C(-2-a;4-3a) (do N Ilatrung diém cua AC)

Nhén thay —2—a<l-a=> X. < X (khong thdéa man)

+ V6i N (2;%) = C(4-a;2-3a) (do N Iatrung diém cua AC)

Khi do

AB 1 CH < ABCH=0<4a’-5a=0<

AB = (1- 2a;—2— 6a)

CH =(a-6;3a-3)

nén ta co:

Khi a=0= A(0:5), B(L3),C(4;2)

Khi a:%: A(E'BSJ,B(_—l'

Vay A(0;5),B(13),C(4;2) hoic A(%;— ,B

Bai 41.

+ Goi

ABNI,I,

Khi d6 AB di qua A(10;20) va vudng gbc

4 4

A 3x—y-10=0

~{m}

nén c6 phuong trinh: X+y—-30=0

Suy ra toa d6 diém M la nghiém ctia hé:
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véi Ll, (hay A))
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X=
x+y-30=0
X-y+15=0 « 45

Do M 1a trung diém cia AB nén suy ra B(5;25).

+ Keé I,H,1,K cung vudng goc véi CD, khi d6 HK =

[35-25-10]

Ta cod d(B,CD =2
( )= o V10
2S,, _ 2.120
—=CD= CD =12/10 = HK =610
d(B,CD) 2410

CDh

3+ _

+ Goi ¢ lagoctaoboi A, va A,, khi d6: |cosg| =

Do HK la hinh chiéu cta |,1, trén A, nén ta co:
HK

HK =1,1, cosp = 11, = K _15.7 = | = 18¥2
Ccosg 2

+ Goi |, (t;t+15) e A, voi t <0, khi dé:
225 2( 15
2 2
= 1,(0;15) = 1,(15;30)

IM2=222

D(;3d-10)eA,” O |I,D=1,A

HH o8

t——j = 225 t =0 hodc t =15 (loai)

Goi {C(c;Sc—lO) €A, id,.{hc =LA - {Cz +(3c-25)% =125

{c=10 {C(lo; 20)= A

c=5 C(5,5) {C(S; 5)
= =

d=10 D020 = A ((17;4)

Ll =17 {D(l?; 41)

Vay B(5;25),C(5;5), D(17;41) .

B
Bai 42.
+ Goi (C) la duong tron can lap © 1

cotam | vabankinh R.
+ Tacé ANOy={O} v6i O (0;0)va AOB =30,

(d —15)% + (3d — 40)? =125

AfBx—y=0

50

suy ra_ACB = 60°

H Y

8 B



AB = BCsin60° :2R.£=x/§R
Khi d6 2
AC = BCcos60° = ZR% =R

+ Chuvi AABC: AB+BC+CA=3++3 < +3R+2R+R=3++/3< R=1
+ Tacd AOAI vudng tai A va IA=R=0l =2R=2
1(0;2)
1 (0;-2)

Vay phuong trinh duong tron (C) can lap la: X°+(y—2)*=1 hoic
X+ (y+2°2=1

Goi 1(0;t) €Oy, khid6 O’ =4 st =4ot=42=

Bai 43.
4 (m=Dx+{m-2)y+2-m=0 d: (m=Dx+(m-2)y+2-m=0
A(0:1) ; (PA+PB), _ A0
—_— B(Z:-1)
B(2;-1) m="7
pl

4 (2—m)x+0m=1)y +3m—-3=0 dy(Q=mx+(m=1)y +3m-3=0

DPuong thang d, c6 vécto phap tuyén ﬁd: =(M-Lm-2) va d, cb vécto
phap tuyén n, = (2-mm-1)

D3 thay N, N, =(M-1)(2-m)+(m-2).(m-1)=0 véi VYm nén d, Ld,
valaico Aed,; Bed,, khidd:
+ Néu P=A hojc P=B thi PA+PB=AB=2/2
+ Néu JAABP , khi d6 AABP vuédng tai P nén PI :%:\/5 véi 1(L0)
la trung diém caa AB.

+ Taludn céd: PA? + PB? > 2PAPB
N 2(F>A2 + PBZ) > PA? + PB% + 2PAPB

< 2AB? > (PA+ PB)? = PA+ PB<+/2.AB=4,
suy ra (PA+ F’B)max =4
Dau “=" xay ra khi PA= PB hay AABP vudng can tai P
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Do d6é Pl c¢6 phuwong trinh: X—y—-1=0
+ Goi P(t;t—-1) e Pl , khidé Pl =2 < PI?=2
t=2 P(2,1)
t=0 {P(O; -1)
Véi P(2;1) thay toa d6 vao d, ta duoc: m=1; Véi P(0;—-1) thay toa do

¢30—32+G—DZ:2¢30—DZ:1¢>{

vao d; ta duwge: m=2

Vay m=1hodc m=2 thi (PA+ PB)m =4. 4

Bai 44.
+ Goi M la trung diém cua BC,
khi d6 toa d6 diém M la nghiém
cua hé:

3xX+5y—-8=0
X-y-4=0

+ Vi AD L BC, nén AD di qua D(4;—2) nhan Ug. = (1;1) 1am vecto phép
tuyén nén c6 phuong trinh: X—4+y+2=0& Xx+y-2=0
+ Do ADAM = {A} ,nén toa do diém A la nghiém ctia hé:

{3x+5y—8:0 {x:l
N

ALL
X+y—-2=0 = ALY

+ Goi E la trung diém cua AD = E[g;—%)

Goi | 1a tdm duong tron ngoai tiép tam giac ABC

Khi d6 1J,IM 1an luot 1a duwong trung truc cia AD va BC nén:

[J 6 phuong trinh: X—y—3=0 va IM ¢6 phuong trinh: X+y—-3=0

Xx-y-3=0 {x=3
f—

=1(30)
Xx+y-3=0 y=0

Suy ra toa d diém | la nghiém cua hé :{

+ Goi B(t;t—4) e BC v6i t <3, khido:
IB=IA IB?=IA’ o (t-3)°+(t-4)’=5ct°-Tt+10=0=t=2

hodc t =5 (loai)= B(2;,-2). Do M la trung diém ctia BC nén C(5;1)

+ Suy ra phuong trinh B:3X+ y—4=0va AC:y-1=0

o s S P o e
i G mEE f Fa i GEE Y o G i
i o i S P s e f
i oI i f i i i
R, Pt S, s e f
e s i i i A HEE oo it
o o i S R e i S i e f
co g i i G R, i it
R R e s e S it

s N s e it e e it



Bai 45.
+ Do M,N déu nhin BC duwdi mot ee3v-10-0 A0)
géoc vuong nén MNBC noi tiep
duong tron
Suy ra ABC = AMN (cung bu véi NMC ) (1)
Goi D la giao diém tht hai ctia “
AO v6i duong tron (C), khi dé: 30) L o)
ABC = ADC (cing chan cung AC ) (2) M
Tur (1) va (2) suy ra: AMN = ADC
Mit khéc: ADC + DAC =90, suy ra AMN + DAC =90° = OA L MN
+ Khi d6 ta c6 phuong trinh OA:3x+4y =0
Suy ra toa d6 diém A la nghiém cta hé :
X=-4
3X+4y=0 {y =3
2 2 =
X“+y° =25 x=4
b

= A(—4;3) hoic A(4;-3) (loai).

+ Khi dé AC di qua A(—4;3) va K(2;1) nén c6 phuong trinh: X+3y—-5=0

Suy ra toa dd di€m C 1a nghiém ctia hé :
X=-4
x+3y-5=0 y=3 C(-43=A
=N =
X’ +y* =25 X=5 C(5,0)
y=0

-1
=>M(-12)

X+3y-5=0 _ [x=
Toa d6 diém M 13 nghiém ciia hé:{ o4 {y—z

=
4x-3y+10=0
Phuong trinh duwong thang BM :3x—y+5=0
Suy ra toa d6 diém B la nghiém cua hé:
X=-3
X-y+5=0 y=-4 B(-3,-4)
= =
X’ +y* =25 x=0 B(0;5)
y=5
Vay A(-4;3),B(-3,-4),C(5,0) hodc A(-4;3),B(0;5),C(5,0).
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Bai 46. A(=L-3)

+ DPuong tron ngoai tiép tam giac

ABC tam | (2, —2) ban kinh H{l:-1)
IA=+/10 c6  phuwong  trinh: H

(T): (x=2)*+(y+2)* =10 50) f’.u c®
+ Phuong trinh AH :X-y-2=0 \D\_/

Goi D la giao diém thtt hai cia AH véi duong tron (T).

Khi d6 toa d6 diém D 1a nghiém ctaa hé:

{(x—2)2+(y+2)2=10 {x::ﬂ;y:l {0(3;1)
= =
Xx-y-2=0 Xx=-1Ly=-3 D(-13-3=A

+ Goi M 1a giao diém cua BC va AD

= D(3)

Ta co é\l = R (cing chan cung DC ) va é; = R (cung phu voéi goc 6)

Suy ra B, =B, = ABHD can tai B = M Ia trung diém ctia HD = M (2;0)
+ Khi d6 BC di qua M vudng géc véi AH nén cd phuwong trinh:
X+y-2=0

Suy ra toa do B,C la nghiém cua hé:

{(x—2)2+(y+2)2:10®[x=1-y=1 :{B(];l), C(5-3)

X+y-2=0 x=5y=-3 |B(5-3),C()
Vay B(11),C(5-3) hodc B(5-3),C(11).
Bai 47. A2x+y-3=0
+ Goi | (t;3-2t) e A (vdi t >0), khi d6: 40 / B(3:3)
Cl =2Bl & (t-5)°+(2t-6)°
=4[ (t-3)° +4t”] |
7) C(3:-3)

S +24-5=0t=1 hoaﬁmt:-§ (loai)= 1 (1)

+ Khi d6 ta c6 phuong trinh AC di qua |,C ¢6 phuong trinh: X+y—-2=0
Phuong trinh BD di qua |, B ¢6 phuong trinh: Xx—y=0

3+3-2
. Taco dB.AC)=P3A o5

NG

Khi d6: AC = ABC
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Goi A(a;2—a) € AC (v6i a<0), khido:
AC’ =72 < 2(a-5)* =72 a=-1 hoic a=11 (loai)= A(-13).
+ Phuong trinh duong thang CD di qua C va song song véi AB c6 phuong
trinh: y+3=0
Khi d6 toa d6 diém D la nghiém cta hé:
X-y=0
{ y & X=y=-3= D(-3-3)
y+3=0
Vay A(-1:3),D(-3-3).

2. BAI TOAN 2
A.NOI DUNG BAI TOAN 2
Tim toa do diem M thudc duong thing A va cich mot duwong thang A'
cho trudc (dd biét phuong trinh) mot khodng khong doi.
B. CACH GIAI CHUNG

Goi M(t)eA —2A" s ()0 t=2=M

Gidi thich chi tiét:

Khi gdp bai todn co ngi dung nhw Bai todn 2 ta gidi nhw sau:
+ Tham s6 héa diem M theo t (do
MeA) bang cich goi  M(t)
+ Cat nghia dit kign d(1,A")=h gitip ta

M(?)

c6 dwoc phwong trinh chita t la f(t) =0

+  Gidi phwong trinh tim t gitip ta suy ra dwoc toa d¢ diém M .
C.viDu GOC

Trong mat phang toa d6 OXy, cho duong thang A: X+ y—1=0 va duong
thang A':5x-12y+2=0

Tim toa do diém M thudc duong théng A sao cho M cach A' mot

khoang bang 2.

Giai N o
+ Goi M(t;1-t) e A, khido: txty—l=
5t-12(1-t)+ 4

jpt-12a-H+4 _,

dM,A) =2
J5? +12
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t=2 M(2-1)
S7t-g=26< o 1821, (—EEJ
17 17 17
+ Vay M(2,-1) hodac M [—E,ﬁJ
17 17
D. CAC VI DUMO RONG
Vi du 1 (B - 2004). Trong mat phéng voi hé toa dd Oxy, cho hai diém
A(L1), B(4-3). Tim diém C thudc duong thang Xx—2y—1=0 sao cho
khoang cach tir C dén duong thang AB bang 6.

Phdn tich hwong giai:
Do ALY, B(4;,—3) ta hoan toan suy ra dwoc phwong trinh AB. Khi dé bai

todn duwogc phdt biéu theo diing ndi dung Bai todn 2 nén ta dé dang suy ra duwgc toa dg

diém C. Sau ddy la loi gidi chi tiét:
Gidi o

+ Ta ¢c6 AB= (3-4), suy ra
phuong trinh AB:4x+3y—-7=0

+ Vi C thudc duong thang Xx—2y-1=0 A1) B4 —3)
nén goi C(2t+1;t), khi do6: -
|«z+n+a—ﬂ_6

N4+ 3

d(C, AB) =6 <

t=3 C(7:3
©[11t-3=30< L = c( 43 27)
T
4 27
+ Vay C(7;3) hoacC ——3;—— .
11 11
Vi du 2. Trong mat phing véi hé toa ¢ OXy, cho hinh binh hanh ABCD
c6 dién tich bang 4. Biét A(L;0),B(0;2) va giao diém | cta hai duong
chéo ndm trén duong théng y = X. Tim toa d6 dinh C,D..

Phdn tich hwéng giai:

* Véidir kién | niam trén dwong thing Y =X goi v ta nén di tim toa do diéin |
Ciing hop li khi biét diém | ta sé dé dang suy ra dwoc toa dd dinh C va D (do | Ia
trung diém ciia AC va BD).
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* Lilc nay ta con mot dit kign chiea khai théc la dién tich binh hanh ABCD bang 4.
Song ta cin ¢6 diém | tham gia vao dir kién nay .

Do dé ta nght téi viéc chuyén :
Sieco 4 2

208 2J2+22 5

* Nhw vdy vige tim diém | da dwoc “1 dign” theo ngi dung Bdi todn 2.

Sueco =4S e = 4.%d(l ,AB).AB=> d(I,AB) =

Vi vy ta c6 1oi gidi chi tiét sau:
Giai
A(L0) B(0:2)

D (rf} fﬁfﬁ,f”' (:‘(r?J

¥y=Xx

+ Tacéd AB=(-1 2):>n—AB:(2;1) nén AB c6 phuong trinh: 2x+y—-2=0

1 S 4 2
+ Tacd: S,pep =4S, =4.=d(l,AB).AB= d(l,AB) = 8D _ - <
oo =45 2 (48 (.48 2AB 2124122 5

+ Goi I (t;t), khidé:

4 4.4
d(I,AB):£c>|2t+t_2|— 2 eB-2=2< t=3:» I(E’s}

V5 NNE =0 |100)

+ Vi | lanlwotla trung diém caa AC,BD nén:

Véi | (:fi;-fij =C [fé;.§§j va D (E%;.E;j ;
33 33 33

Vi 1 (0,0)= C(-L0) va D(G;-2).

0 (58] p(8.2) pose o101 (0.
Vay C(§'3J’D(3’3) hodc C(-10),D(0,-2).

Vi du 3. Trong mat phang véi hé toa do OXy, cho hinh vuéng ABCD c6
phuong trinh duong thing chtta cic canh AB va CD lan luot la
X—Y+4=0 va Xx—y—-4=0. Xac dinh toa do cac dinh cua hinh vudng
biét tam ctia hinh vudng thudc duong thang A:2x—y-1=0.

Phdn tich hwéng giai:

* O vi du nay AB// CD va déu da biét phuwong trinh, vi viy ta hoan toan cé thé
tinh duwoc d9 dai mot canh ciia hinh vudng (khoang cich giita hai dwong thing AB va
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CD ). Khi d6 khodng cich tiv | téi AB hodc CD la hoan toan tinh dwgc. Nghia la ta
sé tim dwoc toa do diém | theo goc nhin ctia Bdi todn 2. Song & bai todn nay, dé
tranh khong phdi logi b6t nghiém ta c6 thé s dung ludn hé thirc
d(l,AB) =d(l,CD) dé'tim diém | .
* Khi tim dwoc diéim | ta sé dé dang viét dwoc phueong trinh dwong thing AD theo
goc nhin ciia Bdi todn 6.1 (cic ban sé dwgc tim hiéu ¢ phin sau) va viéc tim ra cdc
diem A,C,B,D tro nén don gian.
Sau day la 1oi gidi chi tiét cho vi du trén:
Gidi
Goi | (t;2t—1) € A la tam cua A B(?) x—y+4=0
hinh vuéng ABCD .
Ta cé: d(I,AB) =d(I,CD) | — A2x—y-1=0
t—(2t-D+4 |t-(2-D-4 __H 1
PN =
V2 2 x—y=4=0
elt-g=t+3ot=1=1(51) D(?) )
Vi AD | AB, nén phuong trinh AD c6 dang: X+Yy+m=0
|m+2|_i<:>[m:2 {AD:x+y+2:O

Tacé: d(I,AD)=d(l,AB) & ——— =
m=-6 AD:x+y-6=0

22
+ V6i AD: X+ Yy+2=0, khi d6 toa d6 diém A la nghiém ctua hé :

X+y+2=0 X=-3
= = A(-31)
X—y+4=0 y=1

=D& -3

X 2=0 x=1
Toa d6 diém D 1a nghiém cua hé:{ Y @{

X—y-4=0 y=-3
Do | (L1) 1a trung diém cia AC,BD nén suy ra: C(5;1), B(15)
+ Véi AD: X+ Yy—6=0, khi d6 toa 6 diém A la nghiém cua hé :

X+y—-6=0 x=1
= = A(L5)
X—y+4=0 y=5

= D(5)

x+y-6=0 [(x=5
Toa do diém D 1a nghiém cua hé:{ oy @{

X-y-4=0 y=-3
Do | (L1 1a trung diém cua AC,BD nén suy ra: C(3-3), B(-3;1)
Vay A(-31),B(L5),C(51),D(L-3) hodc AL5),B(-31),C(L-3),D(51).
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Nhin xét:

Néit bai todn trén viéc tim | ta sir dung ding thite d(1, AB) = 24/2 (trueée d6 ta
di tinh d(AB,CD)=d(M,CD) =42, v6i M € AB) sé cho ra hai diém | , khi
dé ta phai cé budce thir lgi d(1,CD) = 22. Song ¢ bai todn trén thay vi lam thé, ta
str dung dang thirc : d(1, AB) = d(1,CD) gitip ta tim dwoc duy nhat dwoc diém |
théa man bai todn. Nhuw vdy Bai todn 2 c6 thé dwoc phat biéu tong quat hon la : “ Tim
toa d6 diém M thudc dwong thing A va lién hé v6i mét (hodc 2) dwong thing khic
qua hé thirc co yéu to'khodng cich”.
Vi du 4 (A,A1 - 2013 — NC). Trong mat phsfmg voi hé toa do Oxy, cho
duong thang A:X—Yy=0.Puong tron (C) c6 ban kinh R= V10 cét A tai
hai diém A, B sao cho AB=44/2. Tiép tuyén ctia (C) tai A va B cit nhau
tai mot diém thudc tia Oy . Viét phuwong trinh duwong tron (C).

Phan tich huéng giai:

*

Ta nhin thdy dé giai quyét dwoc yéu cdu bai todn, ta cin tim toa do tdm | cua
duong tron (C).

* Van mot tw duy quen thudc khi di tim diém, ta sé cdn tim ra cdc yéu to dinh tinh
(diém | nam trén dwong thing nao da biét phwong trinh ? ) va yéi t6'dinh luong lién
quan téi diém | ( diém | cd cich mot diém cd’ dinh nao dé mgt khodng tinh duwoc
khong? Cé cich mot dwong thang cho truwée mot khoang khong doi khong ?) . DE c6
dwoc dieu nay ta cin khai thic cdc div kien ma bai toin cho.
* Néu goi H 1a giao diéim ciia IM va A (v6i M 14 giao ciia hai tiép tuyéh) ta sé dé
dang tinh dwoc 1H =2 hay d(1,A) =4/2.

*

IM L A, néu biét thém toa d¢ mot diém thudc |M ta sé viét dwoc phirong trinh
IM va sé tim dwoc diém M nho vao Bai todn 2. Liic nay véi dit kién M thudc tia
Oy, dinh hwdong ta di tim toa d¢ diém M .
* Vi s6 ligu R= V10 va AB=442 qitip ta tinh dwgc MH = a2 hay
d(M,A) = 4J2. N viy digim M sé duoc “thio” theo géc nhin ciia Bdi todn 2.
Sau dady la loi gidi chi tiét:
AB=4.2
I4=.110

Giai M Arx—y=0

+ Goi | latam cua duong tron (C);

M la giao diém cua tiép tuyén tai
A va B cua (C), H la giao diém
caa AB va IM .
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Do M thudc tia Oy nén goi M (0O;m) véi m>0 va H 1a trung diém caa
AB= AH = % =272

+ Xét tam giac |AM, ta co:

1 1 1 1 1 1 1 1
= b e te—t o= AM =210
AH?  AMZ  AIZ T8 AM? 10  AM? 40

Suy ra MH =VAM? — AH? =42

m
Ma MH :d(M,A)<:>4\/§=u© m=28 hodc m=-8 (loai).

V2

Do d6 M (0;8) .
+ Puong thing IM qua M va vuéng goc v6i A nén cé phuong trinh:

X+y-8=0
Khi d6 | (t;8—t), suy ra: IH =IA — AH? =2 < d(1,A) =+/2

t—(8-t t=5 (53
= f/é |-z t=3 |§3;5;
Kiém tra diéu kién IM =+/1A% + AM? =54/2, ta duoc | (5;3)
Vay duong tron (C) c6 phuong trinh (X—5)+(y—3)* =10.
Nhan xét:
* Nhw vdy 6 bai todn trén, viec tim diém M wva | déu dwoc dp dung theo ndi dung
Bai todn 2.
* O bai todn niay i cd rat nhiéu ban tim ra hai diém M , do khong chii v toi die kién
M thugc tia Oy duwoc hiéu la M (0;m) véi m> 0.
* O bai todn trén ngodi cich tim diém | theo géc nhin ciia Bai todn 2. Céc ban c6
thé'tim | theo goc nhin ciia Bai todn 5.1 (sé dwoc dé cdp chi tiét ¢ phin sau) . Cu thé:
+ Duong thing IM qua M vi vudng géc véi A nén cé phwong trinh :
X+y—-8=0
x—-y=0

Do dé toa dj diéin H la nghiém ciia hé
X+y-8=0

X=4
@{ = H(44)
y=4

+ Tacé |H=\/|A2—AH2=I=%HM 3@:%%
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1

4-x :Z'(_4) x =5 -
& 1 = y =153
4-y ==4 !
Y, 4

E. BAI TAP VAN DUNG

Bai 1. Trong méat phing véi hé toa do Oxy, cho hinh binh hanh ABCD véi
A(1;1), B(4;5). Tam | cta hinh binh hanh thudc duong thing X+ y+3=0.
Tim toa d6 cac dinh C, D biét rang dién tich hinh binh hanh ABCD bang 9.
Bai 2 (D - 2007). Trong mat phzfmg voi hé toa do Oxy, cho dwong tron
(C):(x=1?+(y+2)?=9 va duong thang d:3x—4y+m=0. Tim M d¢ trén
d c6 duy nhat mot diém P ma tir d6 c6 thé ké dwoc hai tiép tuyén PA, PB téi
(C) (A B la céc tiép diém) sao cho tam giac PAB déu.

Bai 3. Trong mat phang toa do Oxy, cho tam giac ABC can tai A véi

BC = 4\/2. Céc duong thing AB va AC 1an luot di qua cic diém M (L‘—gj

va N (O;l—fj . X4c dinh toa dd cac dinh ctia tam giac ABC, biét duong cao AH

c6 phuong trinh X+ Y—2=0 va diém B c6 hoanh d6 duong.

Bai 4. Trong méat phang toa &6 OXy, cho hinh binh hanh ABCD c6 giao diém
hai duong chéo la | . Trung diém cua AB la diém M (0;—7) va trong tam
G(5;3) cua tam giac ICD. Biét dién tich ABD bang 12 va A thuoc duong
thing A:X—Yy—2=0.Tim toa d6 cic dinh ctia hinh binh hanh ABCD.

F. GIAI BAI TAP VAN DUNG

Bai 1.

+ Tacd AB= 34 = n—AB =(4,-3) ALY B(4:%)

I;re; 23 ci E)}(‘;u’o’ng trinh: - S oo =0
, D7) — o)

+ Taco x+y+3=0

Sheco =45 = 4'%d(| ,AB).AB = d(I, AB) = Sheco _ 9 9

2B 2JF+4 10

[4-3-t-3-1 9

+ Goil (t;—t—23), khi dé d(I,AB)z%@
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18 =—=
X-y+—=0 X 7 216
7 & = ——=—
16 77

X+y-2=0 y:7

Do | latrung diém caa NN'= N '(—;;2]

+ Khidé AB diqua M (l;—%) va N '(—;;2) nén c6 phuong trinh:
7x+3y—-2=0
Suy ra toa d6 diém A la nghiém cua hé:
7x+3y—-2=0 x=-1

A-13
X+y-2=0 g y=3:> -3

+ Goi B(-1+3t;3-7t)e AB vdi t >%

-1+3t+3-7t-2
Khidétacé:d(B,AH):B—ZC:Z\/§<:>| |:2ﬁ

N
< |4t|=4<t=1hodc t = -1 (loai)
Suy ra B(2;-4)
+ BC diqua B(2,—4) va vudng géc v6i AH nén c6 phuong trinh:
X—-y—-6=0
Khi d6 toa d¢ diém H la nghiém ctia hé :

_y-6=0 [x=4
{X y @{X ,=H(%-2)=C(6:0) (do H la trung diém ctia BC)

X+y-2=0
Vay A(-13),B(2-4),C(6,0).
Bai 4.
+ Goi N Iatrung diém cua CD, khi d6:
2 2

Arx—y-2=0

IG=ZIN=2Z1M :E:EW AT M(0-T)
3 3 3

=

=3
L =1
2 =-1 ' 7 N ()
33— yl :5(_7_yl yl D() N

+ Tacod Sy =4S,y =12=S,,, =3

5-x =2(0-%) [, _
3 )@{
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. 2S 23 2
Mit khac Ml =3\/§:>d(A,MI):#:ﬁ=E
+ Ta cé phuong trinh duong thang Ml : 2x—y-7=0
Goi A(a;a—2) € A, khi dé:
2 |2a-(a-2-7 2
BT BB
Do M la trung diém ctia AB va | la trung diém caa AC,BD nén:
+ Véi AGD = B(-3,-15),C(3,-3), D(9;13)
Vé6i A(7,0) = B(-7,-1),C(13,12),D(-1-2)
Vay A(31), B(-3,-15),C(9;13),D(3,-3)
hodc A(7;0),B(-7;-1),C(1312),D(-1%-2).

d(AMI) =

ela-g=2< a=3_ | AGD
N a=7 | A7,0)

3. BAI TOAN 3
A.NOI DUNG BAI TOAN 3
Tim toa d6 diém M thudc duwong thang A (cho biét phuong trinh A - hay M
tham s6 héa dugc theo mot an) sao cho MAB la tam gidc dic bi¢t (vudng; cin;
hai canh c6 méi lién hé vé do dai,...)
B. CACH GIAI CHUNG
GQi M (t) cA tiw dit kien tam giac MABddc biét N f (t) —0t=2—M

Giai thich chi tiét:

Do M € A, nén ta sé goi M (t) (tham s6 héa diém M dwa vao A). Sau do khai

thic div kien MAB la tam gidc dic bigt sé giip ta c6 dwpc phwong trinh chiva dn t:

f (t) = 0. Gidi phwong trinh tim U sé Qitip ta tim dwoc toa dj diém M .

s

Chii y:
+ M 6 thé dwoc tham s6'hoa thong qua mot diém khdc.

+ Hai diém A, B hodc da biét toa A9 , hodc mot trong hai diém c6 toa dj phu thudc
vao toa do diem M

C.vipu GOC

Vi du 1. Trong mit phing toa d Oxy, cho duong thang A:2Xx—y-5=0
va hai diém A(-2;3),B(4;)). Tim toa do diém M thudc A sao cho tam
giac MAB vuodng tai M .
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Giai
AM = (t+2;2t-8)
BM =(t—4;2t—6)
+ Khi d6 tam gidc MAB vuong tai M A(=2:3) B(1)
< AMBM =0 (t+2)(t—-4)+(2t-8)(2t—6) =0
t=2 M (2;,-1)
t=4 [M 4:3)
+ Vay M(2,-1) hodc M (4;3).

M)
+ Goi M(;2t-5) =

<:>5t2—30t+40=0<:>{

Vi du 2. Trong mat phéng toa do0 Oxy, cho tam giac MABcan tai A va
duong thang A x+2y+1=0.

Biét B(L;—4) va 1(2,—2) 1a trung diém cuia AM . Tim toa do hai diém A
va M biét A di quadiém M va M c¢6 hoanh d6 la sd nguyén.

Giai

+ Goi M(-2t-Lt)eA .
Vi [(2;,-2) la trung diém cua /
Xy =2X — Xy, =2t+5
:{ A= 2% =X,
Ya=2Y, — Yy =—4-t

A

A+ 2y+1=0

= A (2t+5; -4 1)
+ Tam gidc MAB can tai A
& AM = AB < AM? = AB? < (4t +6)° + (2t +4)* = (2t + 4)* +t°
t=-2
Ny 7. 6 :
6 = M (3,—2) hodc M| —;—=| (loai)
—— 5 5
5
+ V6i M(3-2) = A(L-2). Vay A(L,-2) va M(3-2).
Vi du 3. Trong mit phang toa ¢ OXy, cho tam gidc MAB c6 trong tam
G(2-1) va A(L;-3). Puong thang A:2X—y—4=0 di qua M . Tim toa
d6 diém M va B biét MB =5MA va M c¢6 hoanh d6 duong.

B(L—4) M)y ez

4t +6=t
&
4+6=-t |t=
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Bai gidi
A 2x—y—4=0

AL-3) B

+ Goi M(t;2t—4)e A véi t>0 . Vi G(2,-1) 1a trong tdm cua tam gidc
MAB nén:

Xq =3X. — X, — =5-1
{B %o % X — B(5—t:4-2t)
Yo =3Ys —Ya—Yu =4-2
+ Khi dd

MB =5MA < MB? = 25MA® < (2t —5)* + (4t - 8)° = 25[ (t-1)* + (2t —1)° |
< 105t* -66t —39=0<t=1hodct = —g (loai)

M(Z-2)
=
B(4,2)
D. CAC VI DUMO RONG
Vi du 1 (D -2004). Trong mét phang toa 6 OXy, cho tam giac ABC c6 cac
dinh A(-10), B(4;0), C(O;m) vé6i m=0. Tim toa d trong tam G cua
tam giac ABC theo M. Xéc dinh m dé tam giac GAB vuéng tai G.

Phan tich huéng gidi :

x m
* Do G la trong tdm tam gidc nén ta dé dang suy ra dugc G(l; 5] .

*  Khi toa dp diém G phu thudc theo M, thi dir kign tam gidgc GAB vudng tai G sé
Qitip chiing ta suy ra dwgc M theo goc nhin cua Bai todn 3.
Sau ddy la 1oi gidi chi tiét cho Vi du 1:

Giai

+ Do G la trong tam tam gidc ABC nén: A=L0)

Xyt Xg+X  —1+4+0
3 3
YAt Yet Ve _O+0+m_m

1

Yo

3 3




:G(tgjm
@z[—&—mj

GB= (3;—mj
3
2

@G—A@:O®—6+%:O<:> m=+3.6

+ Suyra , khi d6 tam giac GAB vuéng tai G

Vay G[J;%J véi m=13/6.

Vidu 2 (A,A1 - 2013 — CB). Trong mat phzfmg v6i hé toa do Oxy, cho hinh
chit nhat ABCD c6 diém C thudc duong thang d:2x+y+5=0 va
A(—4;8). Goi M la diém déi xting cuia B qua C, N 1la hinh chiéu vuéng
gbc ctia B trén duong thing MD . Tim toa d6 cac diém B va C, biét rang
N(5-4).

Phan tich huéng giai :

* Do C thudc dwong thing d nén ta nghi ngay t6i viéc tim diém C trudc bang
cich tham s6'héa toa do diem C(t;—2t—-5)ed
* Liic nay ta cin thiét lip mot phwong trinh T (t) =0. Trong bai todn c6 2 yéu to
diém twong minh lo. A(—4;8) va N(5;—4). Khi d6 ta nghi ngay t6i viéc gin két cdc
diem C, AN dé'tgo moi lién hé. Ta sé dit ciu héi : “tam gide CAN ¢ gi ddic bigt? ”.
Bing kién thitc hinh hoc phiang ta dé dang tra 1o dwoc cdu héi bing viéc chitng minh
tam gidc CAN ovuéng tai N — chuyén vé Bdi todn 3 va khi da “thdo” duwgc diém
C thiviéc tim toa dj diém B tiép theo sé khd don gian. Sau ddy 1 101 gidi chi tiét :
Gidi
+ Goi ACNBN :{H} .
Do ACMD Ia hinh binh hanh %9 2()
nén AC // DM hay CH // MN
Suy ra CH 1a duong trung binh AT
CH L BN D @
=B .
HB = HN T
dé6i xéng véi N qua AC NEA4) T M
Khi d6 ANC = ABC = 90° hay AN L NC (*)

trong ABNM =
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+ Goi C(t;—2t—5)ed = NC =(t-5,-2t—1) vatacé AN =(9;,—12)
Khi d6 (*)<> NC.AN =0 9(t—5)—12(-2t -1) =0
< 33%-33=0=t=1= C(L-7).

. X=1+t
+ Tacod AC = (5,-15) = 5(1; —3), suy ra phuong trinh ACZ{ 2 3
y=—1-
Goi H1+m—7-3m) e AC = NH = (m-4,-3m-3) .
DoNH L AC< NH L AC=0< m—4-3(-3m-3)=0
1 1 11
SM=——=>H|—-;——
2 (2 2)
! Xg =2X, — X, =—4
+ H la trung diém ctia BN nén suy ra = B(-4;-7)

Yo =2¥y —Yn =7
Nhin xét :

Khi bai todn tim diém M (t) dang thiéu di mét yéu t6'( cdn dé’ldp phuwong trinh
chita t) thi ta sé cdn khai thdc cdc dir kién con lai cta bai todn. Cu thé’: Néu bai todn
cho biét toa A9 mét diém, ta nght téi viéc tinh khodang cich tiv M t6i diém d6 (Bai
todn 1). Néu bai toin cho biét phwong trinh mot duong thang, ta nén tim cich tinh
khodang tic M t6i dwong thing dé (Bai todn 2). Néu bai toin cho biét toa d6 ciia hai
diéim (nhw i dy trén) ta sé gian két M v6i hai diém d6, bang cdch trd 10i cdu héi : “ba
diém nay tgo thanh tam gidc cé gi ddc bigt ? 7 (Bai todn 3), “ néu ba diém nay thing
hang thi chiing c6 moi lién hé gi qua hé thirc vecto ?” (cdc ban sé tim hiéu cdu hoi nay
0 Bai todn 5).

Vi du 3. Trong mat phang toa do OXy, cho hai diem A(L2), B(3,-4) va
duong thang d: X+ y—3= 0. Viét phuong trinh duong tron (C) di qua hai

diém A, B vatiép xtic véi d.

Phén tich hwéng giai :

*

Néu biét toa dg tim | ciia dwong tron (C) ta sé tim duwoc bin kinh va suy ra dwoc
phuwong trinh (C).

Nhuw vdy bai todn quay vé viéc tim toa do diém | .
* DoA@L2)ed nén (C) tiép xiicvéi d tgi A= IALd . Khi dé ta viéet dwoc
phuwong trinh |A va licnay | dang thudc mét dwong thang da biét phwong trinh.
Mat khic |A=1B =R hay tam gidc |AB cin tai | . Nhw vdy viéc tim diém | dwgc
chuyén vé Bai todn 3.
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Gidi
+ Goi | latam cua duong tron (C) can lap.
DoA(L2)ed nén (C) tiép B(3:-4)
xtcvéi d tai A= IALd (C)? I
+ Khi d6 vecto chi phuwong

cia duong thang IA la 2
— — ] A1 2)
U,=ny =(1-1)

X=1+t
Suy ra phuong trinh |A: .Goi | (1+t;2-t) e IA

Ae (C) ) 5
+ Vi = IA=IB< IA°=IB
€(C)

StP+tP=(t—-2)°+(t-6)° <:>—16t+40:0©tzgz>l %;—%

2
+ Khi dé ban kinh R=1A= , suy ra duong tron (C):

7Y 1)
X——=| +|y+=| =—.
2 y*3

Nhan xét :

Vi die kién |A= 1B, cdc ban c6 thé suy ra diém | thudc dwong trung truc ciia
AB. Khi dé ta sé dé dang tim dwoc toa dj diém | . Do diém | chinh la giao diém clia
dwong thﬁng A va dwong trung triec cia AB (cdc phwong trinh nay déu viét don
gidn).

Vi du 4 (A - 2009 - CB). Trong mit phéng véi hé toa 36 Oxy, cho hinh chi
nhat ABCD c6 diém I(6; 2) 1a giao diém cua hai duong chéo AC va BD. Diém
M (L5) thudc duong thang AB va trung diém E ctia canh CD thudc duong

thang A : X+ y—5= 0. Viét phuong trinh duong thang AB.

Phan tich huong gidi :

*  AB diqua M (L5). Do d6 dé’viét dwoc phwong trinh dwong thing AB ta c6 thé’
nghi téi viéc tim thém vecto phdp tuyén hodc chi phwong ciia AB.

* Tacé 1(6;2); |IE L AB, cong thém E thudc dwong thing A: X+Yy—-5=0. Dit
kién nay goi y ta di tim toa do diéim E bang viéc goi E(t;5-1).
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*

Liic nay ta cdn thiét ldp mot phwong trinh T (t) = 0. Trong bai todn cd 2 yéu to’
diém cho truéc la 1(6;2) va M (L;5). Khi dé ta nghi ngay téi viéc gin két cdc diém
E,1,M détgo moi lién hé. Song ta nhin thdy tam gidc EIM khong cd g1 dic bigt.
Nhw vy ta cdn mgt diém thay thé'khic ma sy c6 mdt ciia né sé gitip ta nhin thiy Bdi
todn 3.
* Do | latdm doi xitng ctia hinh chir nhdt ABCD . Nén ta nghi téi viéc tao ra diém
F doi xitng véi E qua tam | . Khi do tam gisgc MEF hay |FM oudng tai F .
Nghia la ta sé tim duwegc toa do diém E theo goc nhin ciia Bai todn 3 (¢ ddy cic ban cé
thé' tim diém do6i xitng vé6i M qua tdm | — xem & phdn nhdn xét) . Sau diy la 10i
Qidi chi tiét :

Gidi
+ Goi EINAB={F},suyra | latrungdiém cua EF .
+ Goi E(t;5-t)e A, khidé:

4 MY F B
Xe =2X — X =12t :
= F(12-t;t-1)

Ye =2y, - Ye =t-1 1(6:2)

MF = (11-t;t-6)

— D } f (.

IE = (t—6,3—1) E

Ax+v=5=0

+ Tacd IE L AB
hay |E L MF < IEMF =0« (11-t)(t—6) +(t—6)(3—t) =0
t=6 E(6,-1)
t:7:{E(7;—2)
+ Véi E(6;-1), khi d6 AB di qua M(L5) nhan El =(0;3)=3(0;1) lam
vecto phap tuyén nén AB c6 phuong trinh: y—5=0.

V6i E(7,-2), khi d6 AB di qua M (3;,5) nhan IE = (1;-4) 1am vecto phap
tuyén nén AB cé phuong trinh: X—1-4(y—-5)=0< x-4y+19=0.

<:>(t—6)(14—2t):0<:{

Vay phuong trinh duwong thang AB 1a y—5=0 hodc Xx—4y+19=0.
Nhin xét :
* Vi hinh binh hanh, hinh thoi, hinh chi¢ nhdt va hinh vudéng nhin giao diém hai
dwong chéo la tdm doi xitng ciia hinh dé. Nén néu trong dé bai cho mot diém thudc
m@t canh thi cic ban nén nghi t6i viéc tim diém doi xitng cua diém dé qua tim cua
hinh chiza né (¢ ddy tam da biét toa do).
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* Sau khi tim dwoc t=6 hodc t=7 cic ban c6 thé suy ra duwpc F(6;5) hodc
F(5,6), tir dé suy ra phwong trinh AB (di qua hai diéim M ,F da biét toa dj).

*) Ngoai cdch gidi ¢ vi du trén cdc ban c6 thé tim diém E bdang cdch xdc dinh thém
diem N doi xirng v6i M qua | , khi d6 N(1L,-1) va thugc CD. Sir dung Bdi
todn 3 v6i tam Qidc |EN vudng tai E, sé gitip ta c6 dwoc ddp s6 ciia bai todn.

Vi du 5. Trong mit phing toa d6 Oxycho hinh chit nhat ABCD c6
B(-2) va trong tim G ctia tam gidc ABC nam trén duong thang
d:2x—y+1=0. Trung diém cua CD 1la diém N(-12). Tim toa d0 cac
dinh A,C,D.Biét G c6 hoanh do nho nhat.

Phdn tich huéng giai:

Trong tim G thudc dwomg thing d nén ta nghi téi viéc tham s6" héa G(t)
Ta nhdn thdy D c6 mdi lién hé v6i G qua hé thitc vecto BD = 3BG va N la trung diéin
D(t)
C()

hoan toan “thdo” dwgc C, D theo gc nhin cua Bdi todn 3. Khi dé viéc tim diém A sé

cua DC. Nghia la ta ciing suy ra dirgc { . Ma BCD la tam gidc vudng tai C nén ta

tro nén don gian nho sir dung hé thirc BA=CD. Sau day la loi gidi chi tiét:

Gidi
+ Goi G la trong tam tam giac ABC. 47 \ B(1;-2)
Do Ged = G(t; 2t +1) G
+ Tacé: BG=287-2185-18D I
3. 32 3 o)
— — D5 Af—1-2 ’
— BD =3BG & N L‘)\dzzx—}-n:o

2
= D@Bt-26t+7)
Yp =6t+7

X =2%y — X5 =—2—-(3-2)=-3t
Yo =2Yy —Yp =4—(6t+7)=-3-6t

- X, —1=3(t-1) - Xy =3t —
Yo +2=3(2t+3)

+ Do N 1a trung diém cta DC :>{

CB=(3t+16t+1)

= C(-3;-3-6t) =
CD = (6t — 2,12t +10)

Tam gidc BCD vudng tai C nén
CB.CD =0« (3t+1)(6t—2) + (6t +1)(12t +10) = 0

<:::> l1£5t + :3(5t Z1 () <:::> t 11 a t
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Do G cé hoanh d6 nho nhatnén t=——=
C(2)

2 D(-4;3)
2~

U — {XA—].:—G {XA=—5
+ Mitkhac BA=CD = o = A(-5,0)
Yat+2=2 y,=0
Vay A(-5,0),C(21),D(-4.3).
Nhin xét:

Khi chiing ta gdp bai todn tim diém, ma cic diém nay chiing ta khong chi ra dwoc
no thugc dwong nao da biét phwong trinh. Liic d6 gidi phdap la tim madi lién hé thong
qua cic diéin c6 thé tham s6"hoa dwoc (nhitng diéin thudc dwong thang dé bai di cho
hodc viét dwgc phwong trinh) . Cu thé'é vi du trén ta c6 moi lién hé giita D va G; C
vi D ma G tham s6'héa duwoc theo dn t do thudc dwong thiang dé bai cho va tim cich
tao ra phwong trinh chira t nho Bai todn 3.

Vi du 6. Trong mat phang toa d6 Oxy, cho tam gidc ABC c6 trong tam
G(2-3) va B(L1). Puong thang A:Xx—y—-4=0 di qua A va duong

phan gidc trong ctia géc A cat BC tai di€ém | sao cho dién tich tam
. 4 .

giac IAB bang © dién tich tam giac |AC. Viét phuwong trinh duong thang

BC biét A c6 hoanh d6 duong.

Phan tich huong gidi :

Do tam gidgc ABC 6 trong tim G(2;—-3) va B(L1) nén néu tim dwoc toa dj

diém A ta sé tim dwoc toa dg diem C va dé dang viét dwoc phwong trinh BC. Liic
nay viéc tim diéim A sé diea vé Bai todn 3 nhw sau:

* Diém AeA:x—y—-4=0

* Do Al laphin gidc nénd(l, AB)=d(l, AC),

Khi d6 S, :gsﬁAC N AB=§AC

+ Goi Alt;t—4)e A voit>0.
Do G(2;—-3) 1a trong tam
tam giac ABC nén:
Xe =3X; — Xy —Xg =5-t
{YC :3yG_yA_yB =—-6-t




—CGB-t-6-1)
+ Vi Al la phan gidc trong ctia tam gidc ABC nénd(l, AB)=d(l, AC), khi
4 41

46 Sps = S & %.d(l AB).AB =—.~.d(I, AC).AC

< AB= g AC < 25AB? =16AC?
& 25[ (t-1)*+(t-5)" | =16[ (A ~5)° + (2t +2)° |
< 30t?+54t—-93=0<t=1hojc t= —% (loai) = C(4;-7)

+ Khi d6 BC di qua B(L1) va c6 vecto chi phuong BC =(3,-8) nén 6
x=1+3

huwong trinh: .
P g {y _1_gt

Vi du 7. Trong mét phing véi hé toa @ OXy, cho hinh chit nhat ABCD ¢6
dién tich bang 18, dwong chéo AC cé phuong trinh X+2y—9=0, duong
thang AB di qua diém E(5;5), duong thang AD di qua diém F(5;1). Tim
toa do cac dinh A, B, D ctia hinh chit nhat, biét difm A c¢6 tung d6 16n hon

> va diém B c¢é hoanh d6 16n hon 3.

Phdn tich huéng gidi :

* C6 Ae AC:x+2y-9=0

* Tam gidc AEF ovudng tai A —> chuyén vé Bdi todn 3, khi do ta sé tim duoc toa
do diem A.

+  Sau khi tim dwoc diém A ta dé dang viét dwoc phuwong trinh AB va AD va khi do
ta sé tiép tuc tim dwgc hai diém B va D (cdc ban sé dwgc xem ki hon & Bdi todn 4).

Sau ddy la 1oi gidi chi tiét:

T~_40 E(:5) B

F(5:1)

126




AE = (4—2t;t-5)

+ Goi A(9—-2t;t) e AC véit >§, khi d6
2 AF = (4-2t;t-1)

+ Do tam giac AEF vudng tai A nén:

AEAF =0 (2—-4)2+(t-5)(t-1)=0<5t2—22t+21=0<1t=3
hodc t =% (loai)= A(3;3)
+ Khidé AB diqua A(3,3) va E(55) c6 phuong trinh: Xx—y =0

AD diqua A(3,3) va E(51) c6 phuong trinh: X+Yy—-6=0

[ B(t;t) € AB
“1D(t,;6-t,) € AD
Goi ACNBD ={l},khidé | latrung diém cia BD nén:
| [tl+t2 4Lt +6j‘

voi t, >3

2 2
Mat khac:
| e AC @tﬁztz 2878 %0 o g a t,-6-0ot,-6-3

AB = (t, -3;t,—3)

=D(6-3;3)=>1__.
AD = (3-3t;3t, -3

AB=/(t,~3)7 +(t,—37 =2 ], -3 =2(t,-3)
AD = /(3 -3)? + (3, -3)? =3V2.|t, -1 =3J/2(t,-1)
+ Khidd Sy, =18 AB.AD =18 v/2(t, -3).3V2(t, 1) =18
o tP -4t =0t =4 hoic t =0 (loai)
Suy ra B(4;4) va D(-6,12).

s

Chiiy:
Ngoai cich tim toa dg cdc diem B,C,D ¢ loi gidi trén cdc ban c6 thé tham khio

thém loi gidi khdc 6 mot bai twong tw (Bai 2 trong phin Bai tdp vdn dung)

Vi du 8 (A - 2010 - NC). Trong mat phang toa d6 OXy, cho tam giac ABC
can tai A c6 dinh A(6;6); duong thang d di qua trung diém ctia cdc canh
AB va AC c6 phuong trinh X+ Yy—4=0. Tim toa d6 cic dinh B va C,
biét diém E(L—3) ndm trén duong cao di qua dinh C ctia tam giac da cho.




Phdn tich huwéng gidi :

*

Khi tim diém cdu hoi ddu tién ching ta thwong dat ra : “diém doé co thudc mgt duong
thing da biét phwong trinh (hodc c6 thé viet dwoc) hay khong”. Yéu cdu bai todn cin
tim toa dg hai diém B, C , gitip ta nght t6i vigc nén di viét phwong trinh BC.
*  Dir ki¢n tam gidc ABC cin tai A va d di qua trung diém ciia cdc canh AB va
AC, cho ta biét dwoc BC// d va dang di qua diem H la diém doi xirng v6i A qua
d . Nhw vdy ta hoan toan viét dwoc phwong trinh BC.
* Néu tim dwge B ta sé suy ra dwpe C (H la trung diém ciia BC). Liic nay div
kién con lai ciia bai todn “ E(L;,—3) nam trén dwong cao di qua dinh C ciia tam gidc
ABC ” sé qiiip ta tim dwoc toa dg diém B theo goc nhin ciia Bai todn 3. Do do ta 6
loi gidi chi tiét sau:
Gidi

+ Tir A haduwongcao AH (H € BC) cat d tai | . A(6;6)

Vi tam gidc ABC cantai A nén H,I|
1an luot la trung diém cua BC va AH .
Khi d6 AH di qua A(6;6)

vudng gbéc véi d nén 6

d:x+y—4=0

phuwong trinh: Xx—y =0
Suy ra toa d6 diém | langhiém caahé:  B(7) H ¢

_4-0
XTy e x=y=2=1(22) = H(-2-2)
X-y=0

+ Puong thing BC di qua H va song song véi d nén cé phuong trinh :
X+y+4=0
+ Goi B(t;—4-t) e BC = C(-4-t;t) (do H latrung diém cta BC)
AB = (t—6;,-10—t)
CE = (t+5,-3—t)
Do E(L—3) nam trén duong cao di qua dinh C ctia tam giac ABC, suy ra:
ABCE=0< (t—6)(t+5)+(—10-1)(=3—-1)=0
B(0;-4)
t=0 C(-4,0)
t=-6 B(-6; 2)
C(2-6)
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Nhin xét:
O bai todn nay ta nhin thiy c6 sw mé rong trong ndi dung ciia Bai todn 3. Thay
vi 3 diém tgo thanh tam gidc vudng, ta cé moi lién hé qua 4 diém c6 yéu to" vudng
(hinh vé minh hoa). V& ban chit hai di kién nay la nhw nhau, déu givp ta “cit nghia”
yéu to" vudng dé thiét ldp dwoc mot phwong trinh chita dn ma ta cin tim.
4 4

Mé ring

c ; ‘131 c
Vi du 9. Trong mit phang toa 6 Oxy, cho tam giac nhon ABC c6 phuong
trinh duong trung tuyéh ké tit A va duong thang chita canh BC 1an luot 1a
3X+5y—2=0 va X— y—2=0.Duong thang qua A, vudng goc véi BC cat

B

duong tron ngoai tiép tam giac ABC tai diém thi haila D(2;—-2). Tim toa d6
cac dinh ctia tam gidc ABC, biét dinh B c6 hoanh d khong 16n hon 1.
Phdn tich hudng gidi:

*

Khi dieng trieée bai toan hinh hoc Oxy, cdu hoi dau tién thwong hay dat ra “Voi
nhitng dir kién ban ddu, ta cé thé tim dwoc ngay toa d¢ cia nhitng diém nao?” . Trong
bai todn nay cdu tra 10i danh cho 2 diém M ova A. Béi M la giao ciia hai duwong
thing da biét phweong trinh (BC va AM ), con A la giao cia AM (da biét phwong
trinh) va AD (viét dwoc do di qua D vudng géc véi BC).

* Liic nay ta nghi t6i viéc tim toa dg diém B boi c6 nhitng div kién “goi y” nhw
B cd hoanh d¢ khong I6n hon 1 va cfng thém viéc biét toa dj diém B ta sé suy ra toa
do diem C (do M la trung diém cia BC).

* BeBC, nhw vdy néu biét toa d¢ diém | la tdm cia dwong tron ngoai tiép tam
gidc ABC ta sé dé dang suy ra dwoc toa A9 diém B theo géc nhin ciia Bai todn 1
(BeBC wva Bl =1A)

*

Tam gidc |1AD can tai | , phwong trinh IM  hoan toan viét dwoc . Nghia la ta dd
thiiy ngi dung ciia Bdi todn 3. Diéu dé gitip ta tim dwgc toa dj diém | . Bai todn
dwoc gidi quyét hoan toan. )
Sau ddy phan loi gidi chi tiét:

Gidgi
+ Goi M 1a trung diém caa BC
va | 1a tAm duong tron ngoai tiép

tam giac ABC

£
£

MM S

£
i
£
£
et

2

b
i

2
H

ok
b
b

e
i
i
i
i
i
i
o
o
it

R
b3

b
et

i

o
o
i

£
o
=
£
P
=

&

=

i

e

o
5

o

5

b
o

b
e

£
£
S,

et
S,
it

b

!
ke
ettt

5
i
2

e
b

b
b
i

i

b

b
7

i
b
£

b
b

£
i

b

s

s
o
e

g

o
i
b
i
o
b
b
7
b
b
b3

RS

£
£
e

%
=
=
£
o
2

s

i
b

i

b

b

o
ket
i

b

b

i

b

b2

b2

7

b

b3

s

55
£
%
5%
52
o
5%
£
ek
o
£
£
o
Y
£
s
ek
£
£
£
£
ek
525
o

b

i
b
i
b

£
£
£
£
et

e
%

5
s
o
£
£
et
£
5
%
i
5
£
5
£
£
ek
5
£
et
!
£
£
£
Fts
%
T

G
e
=
N
(o]

52
o
5
£
s
o
5%
52
£



Suy ra toa d6 diém M la nghiém cuta hé:

X—y-2=0 2 [3_ 1)
= =>=M|=—=
3x+5y—-2=0 y 1 2 2

AD di qua D(2; -2) va vudng goc voi BC nén c¢d phuong trinh: X+y=0
Khi d6 toa d6 diém A la nghiém cua hé:
X+y=0 x=-1
3x+5y—2:0<:> y=1
+ IM diqua M vavudng goc v6i BC nén c6 phuong trinh: X+ y—-1=0
Goi | (t;1—-t) € IM , khi d6 AIAD can tai | nén:
IA? = ID? & (t+1)* +t* = (t—2)* + (t - 3)?
< 2+1=-10t+13<t=1=1(30)
+ Goi B(b;b—2) e BC véi b<1, khi do:
IB?= 1A’ < (b-1)°+(b-2°=5<b’-30=0<b=0 hosc b=3 (loai)
= B(0;-2)
+ Vi M latrung diém cua BC = C(3,1)
Vay A-11), B(0,-2), C(31).
Nhan xét:
+ Vi viéc tim diém B theo hai di kien B € BC va Bl = |A ngoai cich nhin theo
Bai todn 1, ciing c6 thé coi dé la Badi todn 3 (béi tam gidc |AB vudng tai 1 ).
+ O bai todn trén cic ban c6 thé tim toa A9 B,C bing cich viét phwong trinh diong
(x-D*+y*=5 [x=0

tron (171D) : (Xx=22+vy? =5va ¢idi hé: = hod
ron ( ) o ( ) +y va Qidi hé X_y_2-0 yo_2 odc

= A-1)

X=3 B(0;-2)

va voi diéu kign Xy <1=
y=1 C3)
Vi du 10 . Trong mat phang toa d6 OXy, cho hinh thang ABCD c6 hai day
la AB va CD. Biét toa @0 B(3;3),C(5,—-3). Giao di€m | cua hai duong
chéo ndm trén duong théng A:2X+Yy—-3=0. Xac dinh toa dd con lai cua
hinh thang ABCD d&¢ Cl = 2Bl , tam giac ABC c6 dién tich bang 12, di¢ém
| 6 hoanh d¢ duong va diém A cé hoanh d¢ am.
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+ Goi | (;3-2t) e A (v6i t >0), khi dé:
Cl = 2Bl < (t-5)"+(2-6)* =4[ (t-3)* + 4t” ]

S+ 2A-5=0=t=1 A2x+y-3=0

hodc t = —2 (loai)= 1 (1) A7) / B(3:3)

by T

+ Khi d6 ta c6 phuong
trinh AC di qua |,C o

phuong trinh: X+y—-2=0 D(7) (5:—3}

Phuong trinh BD di qua |, B ¢6 phuong trinh: Xx—y =0

-2 2S 212
+ Tacd d(B,AC)Z%ZZ\/E.Khi dé: AC = d(BAK:C) = o2 =62

Goi A(a;2—a) € AC (v6i a<0), khido:

AC? =72 < 2(a—5)>=72< a=-1 hoic a=11 (loai)= A(-13).
+ Phuong trinh duong thang CD di qua C va song song véi AB c6 phurong
trinh: y+3=0

Khi d6 toa d¢ diém D 1a nghiém cta hé:

{X_yzo@ x=y=-3= D(-3-3

y+3=0

Vay A(-13),D(-3-3).
E. BAI TAP VAN DUNG
Bai 1. Trong mét phang toa do OXy, cho tam giac ABC c6 A(3;4), trong tam
G(2,2), tructam H (%,%) . Tim toa d0 cac dinh con lai ctia tam gidc ABC.
Bai 2. Trong mat phzfmg véi hé toa @6 Oxy, cho hinh chi nhat ABCD c6 dién
tich bang 30, duong chéo AC c6 phuong trinh 7x+4y-13=0, duong
thing AB di qua diém M (L 4), duong thang AD di qua diém N(-4;-1).
Tim toa d6 cic dinh ctia hinh chi* nhat ABCD), biét hai diém A, D déu c6
hoanh d6 am.
Bai 3. Trong mit phang véi hé toa &6 OXy, cho tam giac ABC c6 toa dd truc
tam H(21) va tam duong tron ngoai tiép 1(L0). Trung diém cta BC nam
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Biét rang duong tron ngoai tiép tam giac HBC di qua diém M (6;-1) va
hoanh d6 diém B nho hon 4.
Bai 4. Trong mit phang toa &6 OXy, cho tam giac ABC cé phuwong trinh

duong cao ké tir dinh A la 3x—y+5=0, trgc tam H(-2,-1) va M (%;4)

la trung diém ctia canh AB. Tim toa d0 cdc dinh cta tam giac ABC, biét
BC =+/10 va B c6 hoanh dd nho hon hoanh d6 cua C.

Bai 5. Cho tam giac nhon ABC . Puong thang chita trung tuyén ké tir dinh A
va duong thang BC 1an lwot c6 phuong trinh la 3x+5y-8=0 va
X—y—-4=0. Dudng thing qua A vudng goéc véi duong thang BC cat
duong tron ngoai tiép tam giac ABC tai diém tht hai la D(4;-2). Viét
phuong trinh cdc duwong thing AB, AC biét rang hoanh dd cua diém B
khong 16n hon 3.

Bai 6. Trong mét phang toa do OXy, cho tam giac nhon ABC c6 phuong trinh
trung tuyén ké tt A va duong thing chia canh BC lan luot la
3Xx+5y—-2=0 va Xx—y-2=0.Puong thing qua A vudng géc véi BC cat
duong tron ngoai tiép tam gidc ABC tai diém thit hai la D(2;—2). Tim toa do
cac dinh cua tam giac ABC, biét B c6 tung do am.

Bai 7. Trong mat phang toa do Oxy, cho duong tron
(T):(x=1)%+(y+1)? =2 va hai diém A(0;—4), B(4;0). Tim toa d6 hai diém
C,D sao cho ABCD Ia hinh thang (AB// CD) va duong tron (T) ndi tiép
hinh thang d¢.

F. GIAI BAI TAP VAN DUNG
Bai 1.
+ Goi M(X;y) latrung diém cua BC, khi d6
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an

h

A

voi AH nén n

7

vudng  goc

A

+ BC di qua M(E;lj va
2

(2;5) 1am vecto phép tuyén.

2
9

=0

0« 2x+5y-8

Do d6 BC ¢6 phuwong trinh : 2(x—§} +5(y-1)

+ Goi B(4+5t;-2t) e BC= C(-1-5t;2+2t) (do M (g;lj la trung diém

cua BC).

j,khidé H 1

18t + 26

13+ 45t

y

HB

tam gidc

+26:O

am cua
9

truc ta

a
(2t-2)28

13+ 45t
_F
9

9
0< (5t+4).

9
(5t+4;2—2t)

Suy ra {
ABC nén ta c6: HB.CA

CA

=0
=1

+ Véit=0= B(40),C(-12) ; véi t =—1=> B(-1;2),C(4;0)

) 3 t
St +t—0c>t

Vay B(4,0),C(-12) hoac B(-12),C(40).

Bai 2.

B(?)

cm

M(L4)

0

Tx+4y-13

wasep =30

5

T~

N(—4:—-1)

D(7)

1
4

Goi A(-1+4a;5-7a) e AC véi a>

(4a+3,6-7a)

0= (4a—2)(4a+3)+(1-7a)(6-7a)=0

(4a-21-7a) ; NA

Ta c6: MANA

Khi d6 MA

(loai) , suy ra A(-15)

9
13

Khi d6 ta c6 phuong trinh AB: X+2y—-9=0 va AD:2x-y+7=0

0< a=0 hoic a
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Goi C(—1+4c;5-7c) € AC, khi do:

S =30« d(C, AB).d(C,AD) =30 < |1OC| |1 |—30
e NN
2 C(3-2)
sScc=lec=1t1=
C(-512)

+ Véi C(3,—2), phuong trinh duwong thang CD : X+2y+1=0.
Khi d6 toa d6 diém D la nghiém ctia hé:
X+2y+1=0 X=-3
fe—
2X-y+7=0 y=1
Tacé AB=CD = B(5,2)
+ Véi C(-5;12), phuong trinh duong thang CD : x+2y—19=0.
X+2y-19=0 x=1
=3
2Xx-y+7=0 y=9

= D(-3))

Khi d6 toa d6 diém D la nghiém cua hé { =D(9)

(loai).
Vay A(-15),B(52),C(3-2),D(-31).
Bai 3. yi A

LN
r

&

B

(

M(6:-1)
Hinh 1 Hinh 2

+ Goi D la trung diém cua BC va J 1a diém d6i xting v6i | qua D.

Ta sé ching minh J la tdm cta dudng tron ngoai tiép tam gidc HBC
(Hinh 1).
That vay : IBJC 13 hinh thoinén JB=JC =IB=IC (1)
Goi E latrung diém cia AC (Hinh 2)
Khi d6 : HAB = IDE va HBA = [ED (g6c o canh tuong trng song song)
HA AB

Suy ra AHAB <’AIDE nén — =—=2= AH =2ID = AH = 1J
ID DE
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Tt (1) va (2) suy ra J la tdm ctia duwong tron ngoai tiép tam giac HBC .
+ Vi D dudong thing c6 phuong trinh X—-2y-1=0 nén goi
D(2t+1t) = J(4t+1; 2t)

Khi dé: JH? = IM? & (4t —1)% + (2t —1)% = (4t —5)° + (2t +1)°

D(32)

SUt=24=t=1=>
J(5;2)

+ BC diqua M vanhan ID =(2;1) 1am vecto phap tuyén nén c6 phuong
trinh: 2Xx+y—-7=0
Goi B(b;7-2b) véi b<4.Khidé:
B’=IM? < (b-5%+(5-20)° =10 b*-6b+8=0<=b=2
hodc b=4 (loai)
Suy ra B(2;3) = C(4;,-1 (vi D(31) la trung diém cua BC).
+ Vay B(2;3) va C(4;,-1).
Bai 4.
+ Goi N la trung diém caa AC, khi
dé MN la duong trung binh cua .

M{z:4]
1 2 |
sagc i - B I10 »

A7)

MN di qua M(%;4} va vudng

goc véi AH nén cb6 phuong trinh:

2X+6y—-25=0

2 2
Goi N(t;ZS_ZjEMN,khidé: MN2:§<:>[t—lj +[1_2’j _
6 2 2 2

Goi A(a;3a+5)e AH = B(l-a,3-3a) (do M la trung diém caa AB)

+ Vi N(—l;gj = C(-2-a;4-3a) (do N Iatrung diém caa AC)
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Nhén thady —2—a<l-a=> X. <Xy (khong thda man)
+ Véi N (2; g) = C(4-a;2—-3a) (do N Ilatrung diém cua AC)

AB = (1- 2a;—2—63a)
Khidé q_ nén ta co:

CH =(a-6;3a-3)

0

AB1LCH < ABCH =0<4a’-5a=0< 5
4

Khi a=0= A(0;5),B(13),C(4,2)
Khi a:§:>A §§ ,B _—1_—3 ,C
4 4 4
Vay A0I5),B(L3),C(42) hoic AG;—
Bai 5.
+ Goi M 1a trung diém cua BC, khi
dé toa do diém M la nghiém cua hé:
x=_
3x+5y—8=0<:> 2 :M(Z;—l)
x—y—-4=0 y=—l 2 2
2
+ Vi AD L BC, nén AD di qua D(4;—2) nhan Ug. = (1;1) 1am vecto phép
tuyén nén c6 phuong trinh: X—4+y+2=0< x+y-2=0
+ Do AD() AM Z{A},nén toa d6 diém A la nghiém cua hé:
3x+5y-8=0 x=1
f—
X+y—-2=0 y=1
Goi BCNAD ={P}, nén toa d6 diém P 1a nghiém ctia hé:

X—y-4=0 X=3
= = PG-1)
X+y-2=0 1

= ALY

+ Tanhan thdy P 1a trung di€ém cta HD véi H 1a truc tdm caa AABC .
* Thatvay: Tu gidc PHQC noi tiép duong tron = BHP = Q/C;

—_—  —
I3 7 Y \ h M AB
Ta cd BDA = OCP n A un n cun
conn ans GO Dk +' bt 5 O0C 101 +-2+ cung chan CuUNng Ab ) . cocooscones
= NG :
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— BHP=BDA = BHD can tai B, suy ra P la trung diém cua
HD = H(2;0)
BH =(2-t;4-1)
+ Goi B(t;t—-4)eBC v6i t<3=C(7-t;3-t) =><___
AC =(6-t;2-t)
Do H 1a truc tAm ctia AABC nén:
BH.AC=0< (2-t)(6-t)+(4-t)(2-t) =0
B(2,-2)
< (2-1)(10-2t) =0« t=2 hodc t=5 (loai) =
C(5)
+ Suy ra phuong trinh AB:3Xx+y—-4=0va AC:y-1=0
Bai 6. A7)
+ Ta co phuong trinh AD:X+y=0

Khi d6 toa d0 diém A la nghiém ctia hé

X+y=0 x=-1
3x+5y-2=0 y=1 1 x-y-2
Bm\k’ M c()
+ Goi ADﬂBCZ{K} va M 1a

D(2:2)
trung diém cua BC. Khi dé:
. X+y=0 x=1
Toa do diém K la nghiém ctia hé &
X—-y-2=0

Toa d6 diém M 1a nghiém cta hé:

X=—
3X+5y-2=0
y = 2 :>M[§hjj
X-y-2=0 1

+ Goi H 1a trugc tam tam giac ABC va AC(1BH = {E}

Ta co ﬁ\l =C (cung phu voi HAC ) va BDA=C (cting chan ,ATB)

Suy ra H,=BDA=ABHD cin tai B=K 1a trung diém cua
HD = H(0;0)
+ Goi B(b;b—2)e BC (v6ib<2)= C(3-b;1-b)(doM la trung diém ctia BC)
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Khi d6: HB L AC < HB.AC =0
< b(4-b)-b(b-2)=0=b°-30=0=b=0
hodc b= 3 (loai)= B(0;-2)
Vay A(-1,1),B(0;-2),C(3])
Bai 7.
+ Goi M, N lan luot la cac tiép diém caa AB,CD véi duong tron (T)

~ [AB=42
Khi do, ta cd: = AB=2MA

MA=IA —IM? =J10-2 =22
Suy ra M 1a trung diém caa 40-4) M B(#0)
AB = M (2;,—-2) = N(0;0) (do |
la trung diém cua MN)
+ Khi d6 DC di qua N(0;0)
song song v6i AB nén c6 phuong
trinh: X—y=0

5D PO
- 45 NAR AN 0

/2\:>A+D1:DAB+ADC:18O
~ ADC 2

c®

=90°=ID LIA

Goi D(t;t)e DC= ID =(t-Lt+1) .Tacé: Al =(L3)
Khi d6 |D¢|A©E.N=0@t—1+3(t+1)=0©t=—%:> D(—%;—%)
+ Mitkhac AIAB can tai | = DAB=CBA= ABCD la hinh thang cin

Suy ra tam giadc IDC can nén N Ia trung diém ctia DC = C(%%)

Vay C(l,ij va D(—E;—lj.
22 2 2

Chii y:
Ngoai cich trinh bay trén cdc ban ¢ thé' tim D bang cdch viét cdc phwong tri
ID, CD va gidi hé¢ dé'tim giao diém D .
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4. BAI TOAN 4

A.NOI DUNG BAI TOAN 4

Tim toa do diem M thudc duong thing A (cho biét phuong trinh A - hay
M tham sé héa duoc theo mot dan) va thoa man diéu kién (*) cho trudc.

(Mo rong cua Bdi todn 1,2 va 3)

B. CACH GIAI CHUNG

Goi M (t) cA cdt nghia diéu kién (*)cho trudc S f (t) —0e>t=2—=M
Giai thich chi tiét:

Do M € A, nén ta sé goi M (t) (tham s6 hoa diém M dua vao A). Sau d6
cat nghia dir kién (*) sé gitip ta c6 dugc phuong trinh chiza dn t: f (t) =0. Giai

phuong trinh tim t gitp ta tim dwoc toa d¢ diém M .

Chii y:

+ M c6 thé dugce tham sd hoa thong qua mot diém khac.

+ Baitoan 1, 2 va 3 la cac treong hop ddc biét ctia Bai toan 4 — khi cac dit kién
(*) twong ting ctia ching 1a Ml =R = const, d(M,A) =h = const, tam giac
IAB dac biét (vuong, can...).

C.viDu GOC

Vi du (A - 2006). Trong mat phang toa d6 OXy, cho cac duong thang: d,:

X+y+3=0,d,: Xx—-y—4=0, d;: x—2y=0. Tim toa d6 diém M nim
trén duong thang d,sao cho khoang cach tit M dén duong thang d, bing
hai 14n khoang cach tit M dén duong thang d, .

Giai
+ Goi M(2t;t) ed,, khi do:
|2t+t+3|:2.|2t—t—4{
J2
A+3=2(t-4) [t=-11 [M(-22-11)
SN =
A+3=-2t-4) " [t=1 M (2:1)

+ Vay M(-22; -11) hodac M(2; 1).

d(M,d,) =2d(M,d,) <

©|3t+3|:2|t—4|©{
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D. CAC Vi DUMO RONG
Vidu1 (D - 2013 - NC). Trong mt phéng v6i hé toa do Oxy, cho duong

tron (C):(Xx-1)?+(y-1)*=4 va duong thing A:y—3=0. Tam gidc
MNP ¢6 truc tam trung véi tdm cua (C), cdc dinh N va P thudc A, dinh
M va trung diém ctia canh MN thudc (C). Tim toa do diém P.

Phdn tich hwéng giai:

* Van mgt cdu hdi quen thudc khi dieng trude bai todn hinh hoc Oxy: “Véi nhitng div
ki¢n ban ddu, ta cé thé’tim dwgc ngay toa dg ciia nhirng diém nao truéc?” . Trong bai
todn nay cdu tra loi la diém M . Béi ta nhin thidy ngay diém M theo goc nhin cia
Bai todn 1 (dd nghién citu 6 phin trwéc) véi Ml = R=2 va M thugc dwong thing
diqua | vudng géc voi A.
* Néu biét trung diem K cia MN ta sé suy ra dwoc toa dp diem N va tim dwoc
diém P theo g6c nhin mé réng cia Bdi todn 3. Cu thé': Pe A va NI L MP. Nhw
vdy lic nay ta cdn tim toa dg diéim K.
* Diém K tiép tuc dwoc khai thic theo goc nhin ciia Bai todn 1 b6i KI = R=2 va
K thudc dwong thang di qua | song song véi A. Ta di hoan thié¢n xong hwéng gidi
cua bai todn.

Sau ddy la 1oi gidi chi tiét:

Gidi

+ Duong tron (C) cé tam | (L1) vaban kinh R=2.

Ta c6 MI di (11 vudng goc i
voi A:y—-3=0 nén MI o R
phuong trinh: X—1=0 K ]
Goi M (L m), khi d6 MI? = R? !
& (m-1)7° :4<:>[m:_1:> M (1;-1) B Ay=3=0
m=3 N H P(7)

hodc M (L, -3) (loaivi M € A)

+ Goi K la trung diém caa MN, do A tiép xtc véi (C) tai H nén IK la
duong trung binh ctia tam giac MNH = |IK // A , suy ra phuong trinh 1K la:
y-1=0

t=-1
Goi K (t; 1) e IK, khi d6 KIZ:RZQ(t—1)2:4©L , = K(-11) hoe

K(31)
Vi ; ; ; ; 1 K I diém cua MN

+ Voi K(-11) = N(-3,3) ; K(3D) = N(5,3) (vi a trung diém cua .
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+ Goi P(a;3)e A = MP=(a-14)

Véi N(=3,3) = NI = (4,-2), khi d6
NI L MP < 4(a-1)-24=0<a=3= P(33)
V6i N(5;3) = NI = (—4;—2), khi d6

Nl L MP < —-4(a-1)-24=0<a=-1= P(-13)

Vay P(3;3) hoac P(-13).

s

Chii y:
Vi dir kién ddc biét cia bai todn: A tiép xiic voi (C) tai H, khi d6 ta ¢ thé tim

M theo cich nhin | la trung diém ciia MH .

Vi du 2 (D - 2012 - NC). Trong mat phang véi hé toa d6 Oxy, cho duong
thang d:2x—y+3=0. Viét phuong trinh duong tron tam thudc d, cit

truc OX tai A va B, cét truc Oy tai C va D sao cho AB=CD =2.

Phdn tich huéng giai:

Mudn viét phwrong trinh dwong tron ta can:

* Xdc dinh tdm | nho “goc nhin” cia Bdi todn 4. Cu thé:

+ Goi I(t)ed:2x—y+3=0

+ Dirkiegn AB=CD gitip ta thiét ldp dwoc phwong trinh :

f(t)=0>t=?— toadjdiém |

* Xic dinh bin kinh: R nho R*=I1A* =IH?+HA? voi IH =d(l,0x) va

HA=

+

AB

2

1

Goi | 1a tim duong tron can

lapvagoi I (t;2t+3) ed

+

Tacé AB=CD

y=>0

< d(1,0) =d(1,0y) < [2t+3 =[t|

2t+3=t
&
2t+3=—t

t=-3
=
t=-1

1(-1D)

2x—y+3=0

1(=3-3) “

V6i 1(-3,-3) = IH =d(l,0x) =|-3 =3 vata cé:
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_AB_2_
2
Vay phuong trinh duong tron: (X+3)% + (y+3)* =10.
+ Véi 1(-11) = IH =d(1,0x) =[] =1 va ta c¢:
_AB_2_
2
Vay phuong trinh duwong tron: (X+1)° +(y-1)* = 2.

AH 1= R =IA=1H?+HA*=10

AH 1=>R=IA=IH?>+HA*>=2

Vi du 3 (A - 2002). Trong mat phang véi hé toa d6 Oxy, cho tam gidc ABC
vuong tai A, phuong trinh duong thang BC la V3x— y— \3=0, cic dinh A va
B thudc truc hoanh va ban kinh duong tron ndi tiép béng 2. Tim toa d0 trong
tam G cua tam giac ABC.

Phdn tich hwéng giai

*

Ngoai dir kign G la trong tam tam gide ABC, ta khong c6 thém dir kién lién quan
t6i G. Vi vdy viéc tim toa dg diém G dwoc chuyén vé tim toa dj 3 dinh A, B,C cila

AABC (do G(XAJ'_);B_"Xc;YA"'ygB"'yc))

* Ta dé dang tim duoc toa d¢ diém B do BCﬂOXz{B}. Dir kien AeOX,

Be BC:/3x—y—~/3=0 va AABC vubng tai A giiip ta c thé rang budc cd hai

diém A,C theo cing mot dn t . Liic nay div kién cudi cung r =2 sé Qitip ta thiét ldp
25 n5c

AB+BC+CA

Gidi phwong trinh tim t sé suy ra dwoc toa dg hai diém con lai A,C va suy ra toa

duwoc phwong trinh chita t bang viéc sir dung cong thiec T =
*

do trong tim G.

Sau dady la loi giai chi tiét cho vi du trén :

Gidi
+ Do BCNOx={B} nén toa Ty ABx—y—3=0
C
do diém B la nghiém cta hé :
—y-+3= 1
J3x-y-+/3 0©{x . BLO)
y=0 =0

+ Goi A(t;0)€Ox, khi dé phuong
trinh AC di qua A vudng goc véi OX

=
c6 dang t 0
N —
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Suy ra toa dd diém C 1a nghiém ctia hé:

J3x—y-+3=0 _[x=t _
{th @{yz\/ét_\/é:C(t,x@t—x/g)

AB =t -1
2
+ Suyra AC:\/§|t—]j.Dodé:SAABC:%AB_AC:\/é(tZ—l)
BC=2[t-1

25 nec _ \/é(t—l)z _ |t—]l PN t=2J3+3
AB+BC+CA 3t-1+3[t-1 3+1 t— 231
A(Z\/§+3;O)
C(2\/§+3;6+2\@>)

7+4\/§_6+2\/§J
-

+ Taco r=

Véi t:2\/§+3:>

suy ra toa do trong tam G( 3
A(-23-1,0)
C(-2/3-1-6-23)

~4/3-1 -6-23
3 ' 3 '

Véit=-23-1=

suy ra toa do trong tam G(

Vi du 4 (B - 2007). Trong mat phfmg voi hé toa do Oxy, cho diém A(2;2)
va cac duong thang d, : X+y-2=0, d,:x+y-8=0. Tim toa do cic diém

B va C lan luot thudc d, va d,sao cho tam giac ABC vuodng can tai A.

Phan tich huong giai:
* Voi div kign khi quan trong Bed,Ced, giip ta goi B(b;2-b) wa

C(c;8—cC) . Nhw vdy dé'tim toa dp diém B,C ta cdn tao ra hai phwong trinh chita dn
b,c.

* Dt kién tam gidgc ABC vudng cin tai A dii dé’cho ta c6 dwoc hai didu “=" .

. | AB.AC = y o
Cu thé: C 0(*) . Gidi hé (*) ta dwoc b,C va suy ra dwoc toa do hai diéin
AB = AC

B,C cin tim.

Sau ddy la 10i gidi chi tiét cho vi du trén:
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d, x+y—8=0

A(2:2
B(b;2-b)ed, |AB=(b-2-b)
=
C(c;8-c)ed, |AC=(c-26-c0)
+ Do AABC vudng can tai A nén
ABAC=0 [(b-2)(c-2)+b(c-6)=0
=
AB? = AC? (b-2)2+b*>=(c-2)°+(6-c)*
bc—4b—c+2=0 (b-1(c-4)=2
= =
b?—c?-2b+8c-18=0 |(b-1)?—(c-4)*=3

¢

+ Goi

+ Dat , khi d6 hé c6 dang :
v=c-4

o u o
u?-v?=3

{UV:Z V:E V:g |:u22;V:1
u <
u*-3u*-4=0 |(u°=4

b=3c=5 B(3,-1),C(5,3)
Suy ra =
b=-Lc=3 |B(-13),C(53)
Vay B(-13),C(3;5) hodc B(3-1),C(5;3).
Vi du 5 (D - 2012 - CB). Trong mat phéng véi hé toa do Oxy, cho hinh chiv
nhat ABCD. Cac duong thang AC va AD lan luot c6 phuong trinh la

X+3y=0 va X—y+4=0; duong thang BD di qua diém M [—%;1}. Tim

toa do cac dinh ctia hinh chi* nhat ABCD.

Phan tich huéng giai:
* C6 {A} = ACNAD — toa dj dicm A

*

Ta sé di tim toa d¢ hai diém B, D theo “gbc nhin” ciia Bai todn 4. Cu thé:

+ DeAD, Be AB néntagoi D(t,),B(t,) (trudc dé ta di ldp phwong trinh AB)
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\

a
2t,+3 ()

= A(-31)

Ot

0
X=-3

y=1

AC va BD) =I(t,t,)m

x+3y
=
=

1

na
B()
0

ta BD

0 2

()

=0e2t,-t, +3

B,D,l va C
ém ¢

X+ 3y
X—-y+4

Giai

2

61 AD nén AB c6 phuong trinh:

0 cua

A

M
0

é:

2
;t2+3)

th

’
7

en xe
2ot,=-1=t

= toa d
x—y+4
j :1a trung di

1

_F J—
3

A

2

Mit khac B,D,M thang hang = MB,MD cung phuwong

A

=7

0 1)
AD)

D()

2

2

1

t="
a vudng goc v

t,+3

t

\

~2t,-6

ACNBD( I la trung diém c
& X+y+2=0
=(t2

ACNAD n

-1
MD

y-1

va

t,+t t,-t+2

3t,+1
= B(-3),D(-1%3) va I (0;0) = C(3,—1) (vil latrung diém ctaa AC)

Vay A(-31),B(%-3),C(3-1),D(-13).

A
6t, +10

AB diqua Av

X+3

Vi MB,MD ciing phirong = f,(t,t,)

1
Goi B(t;,—t, —2) € AB va D(t,;t,+4) € AD ( t;t, #-3)

-

1

t,+t t,—-t+2
Male AC=> 214321

=

(theo (%))

+ Tw(1)va(2) :>{

| e AC= fi(t,,t,)

+ Goi {|}
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Vi du 6 (B — 2012 — NC). Trong mat phéng v6i hé toa &6 Oxy, cho hinh thoi
ABCD c¢6 AC = 2BD va duong tron tiép xtc voi cac canh cua hinh thoi ¢
phuong trinh X* + y? = 4. Viét phuong trinh chinh tic caa elip (E) di qua
cdc dinh A, B, C, D ctia hinh thoi. Biét A thudc Ox.

Phan tich hudng gidi:

2 2
X
*  Phuong trinh (E): —2+§:1 (a>b>0) nhw viy ta cin tim a;b
a

* Do (E) di qua cic dinh A, B, C, D va AeOX nén goi A(;0) e OX va
B(O;b) € Oy . Nhw viy liic nay can tim toa dg hai diém A va B, va viéc tim toa dp
hai diém nay sé dwoc thwc hign theo “géc nhin” ciia Bai todn 4. Cu thé:
+ Khai thic dit kign: AC=2BD — f,(a,b)=0 (1)
+ Khai thic dit kign: duwong tron X° + Yy =4 tiép xiic v6i cdc canh cia hinh thoi
— f,(a,b)=0 (2)

Tie (1) va (2) — @ =?wva b’ =? —> phuong trinh (E).

Gidi
, 2 \2
Goi phuong trinh chinh tac cta elip (E): pes +

U|‘<

=1 (véia>b>0)
¥

Vi (E) di qua cac dinh A, B, C, D B(0;56)
vaAe OX nén khong mat tinh tong
quat, ta gia si: A(a;0) va B(O;b).

Ma hinh thoi ABCD ¢6 AC =2BD

< 20A=40B < OA=20B

< a=2b (vi a>b>0)hay A(2b;0), B(O;b)

Goi H 13 hinh chiéu cia O 1én AB

= OH =R =2 (vi duong tron X° + y* = 4 tiép xtic véi céc canh cta hinh thoi)

1 1 1

Xét tam gidc OAB ta c6: =t ——
OH® OA° OB

—

H ~.
' Ala;0)
52X

Y
i
|
]

hay1=i2+i2©b2:5:>a2:4b2:20
4 4b° b

; X
Vay phuong trinh chinh tac cta elip (E)la: 0 +—=

o
2
2
+
%
2
ot
o
2
2
2
¥
¥
ol
¥
¥
¥
¥
¥
o
2
¥
¥
¥
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Vi du 7. Trong mat phang toa 6 Oxy, cho tam gidc ABC c6 phuong trinh
duong thang chtta duong cao ké tir B la X+3y—-18=0, phuong trinh
duong trung tryc ctia doan BC la A:3x+19y-279=0, dinh C thudc

duong thang d : 2X—y+5=0. Tim toa d6 diém A biét rang B/AE: =135°.

Phdn tich huwéng giai:

* O of du nay ta c6 diém B,C déu dang thudc cic dwong thing da biét phuong
trinh. Nhw vdy theo Bdi todn 4 ta cdn khai thic di¢ kién dé cé dwoc 2 diu “=" (2
phwong trinh) gitip ta tim dwgc toa d§ hai diém B va C. Bai todn cho duong trung
trec ciia dogn BC 1o A:3x+19y—279 =0 vira dii dé'ta lam dwoc diéu nay: cu thé’

MeA
S (v6i Ml trung diém cia BC) dé dang ta c6 dwoc 2 phuwong trinh va

BCu, =0
suy ratoadp B,C.

* Liic nay ta con diém A. Néu tim dwoc toa dj chin dwong cao H ciia B trén AC
ta sé dé dang “thdo”
+ Do BAC=135°= AH =BH

+ Ae AC: diqua C vavudng géc véi BH .

duwoc diém A theo goc nhin ciia Bdi todn 1. Cu thé:

Viéc tim chin chiéu cao H 1a mot bai todn co ban. Vi vdy ta c6 10i gidi chi tiét sau:
Gidi

A 3x=191-279=0

C(?)
B() M \

B(18-3b;b - .
+ Goi ( ),suy ra M (18 3b+c;b+2c+5j la trung diém cua BC

C(c;2c+5) 2 2

18-3b+c b+2c+5
MeA - =

+ Khide V€8 o 3. > +19. 279=0

CU =0 l19(c+30-18)-3(2c—b+5)=0

{4lc+10b =409 {c =9 {C(Q; 23)
RS b:4:>

=
13c + 60b = 357 B(6;4)

. 5 T A ;
+ Ggi H_la hinh chiéu yuong g6c ‘ ,
S oo ] o Lot L ] At atnE A A 0 a
B g B Ba ame B B R
S FEEE S S pEE b FEE S S
P e i B e i o
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Khi d6 AC di qua C vuodng goc voi BH nén cé phueong trinh: 3x —y -4 =0

Suy ra toa d6 diém H la nghiém ctia hé

{3x—y—4:0 {X:3
S

= H(35)
x+3y-18=0 y=5

+ Do BAC=135"= BAH = 45°, suy ra tam gidc BAH vuéng can tai
H = AH =BH =+/10

Goi A(a;3a—4) € AC, khi do:

AH =10 & AH? =10 < (a-3)? +(3a—-9)* =10

s @-3° =1l EZ i:> {25:))

Do A nam giita H va C nén ta duoc A(4;8) thoa man

Vay A(4;8),B(6;4),C(9;23).
E. BAI TAP VAN DUNG
Bai 1 (A - 2005). Trong mat phzfmg véi hé toa do6 Oxy, cho hai duong thzfmg
d,:x—-y=0va d,:2x+y—-1=0 tim toa d6 cdc dinh ctia hinh vuéng ABCD
biét rang dinh A thudc d, , dinh C thudc d,, va cac dinh B,D thudc truc
hoanh.
Bai 2. Trong mit phang toa d6 OXy, cho hai duong thang A, : X—2y+3=0 va
A, :X—Yy-1=0. Viét phuong trinh duong tron di qua diém M (2;5), c6 tam
nam trén duong thang A, va cit A, tai hai diém phan biét A B sao cho
AB=4/2.
Bai 3 (B — 2011 — CB). Trong mit phang véi hé toa d6 Oxy, cho hai duong
thing A:X—y—4=0va d:2x—y—2=0. Tim toa d6 diéfm N thuoc duong
thang d sao cho duong thing ON cit duong thang A tai diém M thoa man
OM .ON =8.
Bai 4. Trong mit phang toa do OXy, cho tam gidc ABC c¢6 dinh A(2;1), truec
tam H(14;,-7), duong trung tuyén ké td dinh B c¢b phuong trinh
9Xx—5y—7=0. Tim toa d0 cac dinh B va C.
Bai 5. Trong mit phang toa d& OXy, cho hinh chit nhat ABCD. Hai diém
B,C thudc truc tung. Phuong trinh duong chéo ACla 3x+4y-16=0. Xac
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0

B()

dx—y
A
i

'

0
,B(2,0),C(L-1),D(0;0)).

D)

B(0;0) = D(20)
B(2;0) = D(0;0)

d, 2x+v-1

ALY
CE-1)

-

+ Goi | latam caa hinh vuong , khi 6 | la

trung diém cua AC nén 1(%;0)

-|
D(2;0) hodc AL1)

0
2

b
b

0= a
(vi | 1atrung diém ctia BD)

A~

~ A

?

F. GIAI BAI TAP VAN DUNG

Bai 1.
Do A,C d6i xting nhau qua

BD va B,D €Ox nén C(a;—a)
IBZ:IA2<:>(b—1)2:1<:{

Vay A(11),B(0,0),C(L-D),

Goi B(b;0) € Ox, khi do:
Bai 2.

+ ViCed,=>2a+a-1

+ Goi A(a;a)ed,.

(©2)
<
—

tron:

s

o
e
M
e
R

2
(t-4) +8
2

1!

0

=0

A8
2

FEE

el i
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st
SRR

v+3

o

TR
e
st

Pty

trinh  duwong

2
Ayix—y-1
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phuong

)

i
i B
ek e
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| trén AB, suy ra AH

i
5
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4134
9'9
dé

1(L2)
{

ettt

khi

7

éu vuodng gdc cua

2
34 =
9

t
t

IA < IM?=1H?+ AH? & (2t -5)* + (t-5)* =

0@[
1(L2)= R =IM?* =10,

(x=-1D?+(y-2?=10
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Goi H 13 hinh chi
< Ot? —52t + 68

+ Goi | (2t-3t) € A, 1a tAm ctia duong tr
Véi

+ Tacd: RR=IM?

+



+ Véi I(%l;%j: RZ:IMZ:%, khi d6 phuong trinh duwong tron:

[ 41]2 ( 34)2 650
X—— | +|y-—=| =—
9 9 81
Vay phuong trinh dudng tron can lap la: (X—1)°+(y-2)* =10 hoic

[ 41)2 ( 34}2 650
X—— | +ly——| =—.
9 9 81
Bai 3
,{N(a;za—z)ed {m=(a;2a—2) d-2x—y—-2=0
Goi =

M(bb-4eA  |OM =(b;b-4) A x—y—4=0
, OM.ON =8
+ Ta c6 O, M, N thang hang nén
=kb N
o(0:0) M

ON = kOM < {a
2a-2= k(b 4)
= ak(b—4) = kb.(2a— 2) = a(b— 4) = b(2a— 2)

(Do k=0 khong la nghiém ciahé) < b(2-a)=4a< b= 4a 1)

+ Tacd OM.ON =8« OM*ON? =64 < (5a°> —8a+ 4).(2b° —8b+16) =64 (2)
~128b+64)
(2-a)°

5a° —8a+4=2(a-2)

5a° —8a+4=-2(a-2)

2
Thay (2) vao (1) ta duoc : (5a* —8a+ 4). (80a

64

& (5a° —8a+4)” =4(a-2)° c{

5a? -10a+8=0 0
P = 6= 6 2
5a? —-6a=0 a=— N(—;—j

5

2

5

Vay N(0;-2) hodc N g; j

Bai 4.
+ Goi M 1a trung diém cua BC A1)

Do phuong trinh BM viét dudi
X=-2+5t
y=-5+0t
{B(—Z +5b; -5+ 9b)

dang tham s& { nén goi

M (-2 + 5m; =5+ 9m)
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+ Do M la trung diém ctia BC
= C(10m- 6;18m—11) = BC = (10m-5b— 4;18m—9b—6)
Ta 6 AH = (12,-8) = 4(3,—2) . Khi d¢:
AH 1 BC < AH.BC =0« 3(10m-5b—4) — 2(18m-9% —6) = 0<> b=2m
{ B(10m-2;18m-5) HB = (10m-16;18m+ 2)
Suy ra =9q__
C(10m-6;18m-11) | AC = (10m-8,18m-12)

+ Do H 1a triee tdm tam gidc ABC nén ta co:
HB.AC =0 < (10m-16).(10m-8) + (18m+ 2)(18m-12) =0
1

m== B(34),C(-1-2)
< 106m? —105m+ 26 = 0 <> ;6: 8(154_203j ( 58 115)
m:_ sy — | _l
= 53 53 53 53
154 203 58 115
+ Vay B(34),C(-1—2) hoic o8, 11
\y B(34),C(-L-2) ( J[Sgssj
Bai 5. 3x+4y—16=0 x=0

T~ 40

B()
™~

DO c

+ ACN BC={C},nén toa d6 diém C 1a nghiém ctia hé
{3x+4y—16:0 {x=0
=
x=0

+ Vi AACD = ACAB nén ban kinh duong tron noi tiép AACD bang 1, suy
ra ban kinh duong tron ndi tiép ACAB ciing bang 1.

= C(0;4)

Goi B(0;b) € Oy, khi d6 AB di qua B vudng géc véi Oy nén cé phuong
trinh y=h.
Suy ra toa d6 diém A la nghiém cua hé:

y=b x=10=40 16— 4b_
o 3 =A ;b
3x+4y-16=0 3

+ Goi




16-4b
2.5,5c B 3

' AB+ BC +CA 2
_ _
b4 ‘16 Ab‘ \/(I )? (16 4bj

lb—4|.

3
b=1
b=7
+ Véib=1taco A(41), B(0;1).Suy ra D(4;4) (do AB=DC)
Véi b=7 tacé A(—4;7),B(0;7). Suy ra D(~4;4) (do AB=DC)
Vay A4, B(G1), C(G;4), D(44) hoic A(-47),B(0;7), C(0;4),
D(-44).

<:>l:l|b—4|<:>[
4

5. BAI TOAN 5:
Tim diém dua vao hé thiic vécto
Bai toan 5.1
A.NOI DUNG BAI TOAN 5.1
Tim toa d¢ diém M lién hé vdi hai (ba) diém cho trudc qua mot hé thitc vécto
MA=kAB (hay MA=kBC).
B. CACH GIAI CHUNG
Goi

M (X;y)

MA=kAB (MA=kBC) \{fl(x)zoa{xzx":M(xo'y)
N » Jo

f,(y)=0 y=Y,
Gidi thich chi tiét:
+  Ban diu ta goi M (X;y)

+ Sau do cdt nghia dit kien MA=KAB (hoic MA=KBC ) cho ta hé phurong trinh hai

0 . fl(x)=0
ey {fz()’)zo

X=
+ Gidi h¢ phwong trinh sé giip ta tim dwoc nghiém { %o va suy ra duoc toa do
= Yo

diein M (X5 ¥o) -
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C.VviDU GOC
Vi du. Trong mit phang toa d6 OXy, cho tam gidc ABC véi A(L2),
B(—3,4) va C(-1-3). Tim toa d0 diém M trong cac truong hop sau :
1) MA=3AB
2) Tk gide ABCM 1a hinh thang ddy AM va MA=2BC.
Gidi

1 Goi M(Xy)=MA=(1-x2-Yy)  B(34) CC-1-3)

Ta cé AB=(—4;2), khi dé
1-x=3.(-4)
2_y=32 w2 M(7)

m::eﬁ@{

x=13
o { = M((13-4)
y=-4

2) Tacé BC =(2,-7).Goi M(a;b) = AM = (a—1b-2)

Do ABCM 1a hinh thang ddy AM va MA=2BC nén ta cé:
a-1=22 a=5
b—2=2(7)" {b: 12
D. CAC VI DUMO RONG

Vi du 1. Trong mit phang toa d6 Oxy, cho hinh thang ABCD véi hai day 1a
AB,CD va CD=2AB. Goi H 1la chan duong vudng gbc ha tir A xudng
AC va M 1a trung diém caa HC. Biét toa d6 dinh B(5;6), phuong trinh
duong thing DH:2x—y=0 va phuong trinh duong thing
DM : x—3y+5=0. Tim toa d cdc dinh con lai ctia hinh thang ABCD .

mzzﬁ@{ = M (5,-12)

Phan tich hudng gidi :

* V6i dir kién ban ddu ta tim dwoc toa do diém D ddu tién khi DH,DM da biét
phuwong trinh.

* Ta cdn “gdn két” cic dit kign CD// AB, CD =2AB, B(5;6) cung véi diém
D ovira tim dwoc.

Sir dung dinh Iy Ta — Iét ta sé chi ra duwroc DI =2IB v6i DBN AC = {l } Nhw

vy ta da thidy Bdi todn 5.1 xudt hién, do d6 ta sé dé dang cd dwoc toa dg diém | . Khi
dé chiing ta sé viét dwoc phwong trinh AC di qua | va vudng géc véi DH . Tir diy
va M (lin lwot la giao diém cia AC véi DH,DM ) .
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*  Liic nay Bai todn 5.1 lgi “1§ dién”, khi B,C,D da biét toa dg va ta co hé thirc

vecto: CD = ZEA. Tir ddy ta sé tim dwoc toa dj diém A.

Sau ddy la 10i gidi chi tiét cho vi du trén:

[E]

x—y=0

Giai

+ Toa d) diém D la nghiém ctia hé AR)

2x-y=0 x=1
& = D2
x-3y+5=0 y=2

+ Goi DBﬂACZ{l},

)

D(7)
khi d6 CD// AB nén theo dinh ly Ta —1ét ta co:

—=——=2=DI=2IB&
IB AB y, —2=2(6-Y,) _

DI CD . (x-1=256-%) |%73 (11_14)
& =1
Yi

w

+ AC di qua | (1—;%) va vubng goc véi duong thing DH nén c6 phuong

trinh: X+2y-13=0
Suy ra toa d6 diém H la nghiém cua hé:
X_13
X+2y-13=0 "5 13 26
= >H|——
2x-y=0 y—§ 5 5
5
Toa d6 diém M 1a nghiém cta hé:
e 29
{x+ 2y-13=0 T 5 [29 18}
=>M|—;—

@ b
x-3y+5=0 y—E 55

5

Do M la trung diém caa HC nén suy ra C(9;2)
+ Taco CD// AB, CD=2AB
1-9=2(x,-5) Xy, =1

= = AL6
2_2:2(yA_6) yA:6 ( )

nén suy ra CD = 2BA <

Vay AL6),C(9:2),D(L2).
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Vi du 2 (B - 2014). Trong mat phfmg véi hé toa 30 Oxy, cho hinh binh hanh
ABCD. biém M (-3;0) 1a trung diém cua canh AB, diém H(0;-1) la

, , . 4 ‘
hinh chiéu vuéng goc cia B trén AD va diém G 5;3 la trong tam cua

tam giac BCD. Tim toa do cdc diém B va D.

Phdn tich huéng giai:

* Ovi du trén c6 3 diém da biét toa dj 1a M (=3,0), H(0;-1), G g; 3| va déu la
cic diém dic bigt. Trong d6 M dong vai tro la trung diém cia AB, G la trong tim
cua tam gidgc BCD, nghia la chiing déu 1 cic diém lién quan t6i yéu t6"vé t 1¢ g dai
va moi lién hé vecto. Mt khic trong bai todn viéc tim cang nhiéu diém cang cd loi, ma
nhat lai la nhitng diéin nam trén cic canh trong vi du nay. Diéu nay goi y ta di tim
giao diem P,Q cia HM,HG véi BC. Vige tim diem P la don gian khi M la
trung diém cua HP va nho ta — let ta sé tim hé thikc HG = 2GQ. Tiic I ta dang
dwa diem Q vé Bai todn 5.1 , do dé wviéc “thio” diem Q la don gidn.
*) Khi tim dwoc P,Q ciing cé nghia la ta viét dwpc phuong trinh BC. Cé lé ddy
chinh la “niit that” ciia bai todn. Vi vdy viéc tim ra ddp so’ theo yéu cdu bai todn lic
nay tro nén “nhe nhang”.

Sau ddy la 10i gidi chi tiét cho vi du trén:

Giai

Goi P,Q lan lwot la giao P B() ¢ ¢
diém cia HM,HG véi BC. G;}{}
Khi d6 HA//BC nénap dung  as(-3.0) A
dinh 1li Ta - 1ét ta co:

HM AM

T = g = 1= HM = ME ) p— D)
hay M la trung diém cua HP, suy ra P(-6;1)

HG AG e ﬂ=2(xo—ﬂ] X =2

—=""=2=HG=2GQ&+3 3 =3 = Q(25)

GQ GC 5

3-(-)=2(y,-3) e~
Khi d6 BC di qua P(-6;1) va Q(2;5) nén c6 phuong trinh: Xx—2y+8=0
BH di qua H(0;-1) va vuong goc véi BC nén c6 phuwong trinh:
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X-2y+8=0

=-2
& X = B(-273)
2X+y+1=0 y=3

Suy ra toa d6 diém B la nghiém cua hé {

Do M 1a trung diém cua AB, suy ra A(—4;-3)

ﬂ—(—4)—2(><C—£) =4
Ta cé: AG=2GC < {3 3 @{XC: = C(4;6)
3-(-3)=2(y. -3) ¢
Mat khac G 1a trong tdm tam giac BCD nén:
—2+4+%, 4
3 3 Xp =2
3 3.1 p20)
3+6+Y, 0
—=3
3
Vay B(-2;3) va D(2,0).
Chu y:
Ngoai cich gidi theo goc nhin ciia Bdi todn 5.1, trong bai todn trén cdc ban co thé’

D

tham khdo thém cdch gidi sau ddy:
+ Goi A(a;b) = B(—a—6;—-b) (do M (-3;0) la trung diém ciia AB)
+ Mgt khic G la trong tam tam gidgc BCD nén:

4-a
T P
AG=2GC =13 3)e 2 :c(;a; _ j
3-b=2(y; -3 Ye =

+ Suyra AH =(-a;-1-b), BH =(a+6,b-1), ﬁ:(aJrlG;w]

2

A Bi_o [a@+&-(+nb-1=0

Khido <__ <1< (a+16)(a+6) (b+9)(b-1
{BC.BH:O @+ ;(+)+(+)2( ) -

0

a=-6

{b:l = B(0,-)=H
A(-4-3)

=B(-273)

C(4:6)

a’+b*+6a-1=0

=
a’+b*+22a+8b+87=0 {a -
b=-3
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Mt khic G la trong tim tam gidc BCD nén:

2+4+%, 4
3 3 X, =2

3 3.1 p20)
3+6+yD_3 Y, =0
—g

Viy B(=2;3) va D(2;0).

Vi du 3. Trong mat phang véi hé toa d6 Oxy, cho hinh vuéng ABCD c6
A(-2;6), dinh B thudc duwong thing d c6 phwong trinh X—2y+6=0.
Goi M, N 1an lwot 1a hai diém trén hai canh BC,CD sao cho BM =CN.

Xéc dinh toa d dinh C, biét raing AM cat BN tai diém | (%,1—:)

Phan tich huéng giai:

* Vi dir kign B thudc duong thang cé phwong trinh X—2y+6=0, goi i ta nén
di tim toa d¢ diém B trudc. Liic nay diém da biét toa dj la A(—2;6) va | (é%)
nén ta sé cin “gin két” ba diem A, B,| xem chiing c6 moi quan hé nhw thé nao ? Néu
6 dwge diéu nay ta dé dang tim dwoc diém B theo géc nhin ciia Bdi todn 3.
* Dir kién BM = CN gitip ta chitng minh dwpc AABM = ABCN = AIB =90° =
toadd B (Baitodn 3)

* Khi dé ta sé tinh dwoc a6 dai doan AM => hé thikc vecto lién hé boi 3 diém
A, M (Baditodn5.1) = toadddiem M .

*  Liic nay ta c¢6 dwoc hé thirc vécto lién hé boi 3 diém B,M,C (Badi todn 5.1)
= toa dj diém C.

Gidi
*  Tam gidc vuong ABM va BCN c6: A(=2:6) 5
AB =BC va BM =CN 1 3
= AABM =ABCN = A =B, (2.0 1 \dix2y-60
Ma B, +B, = 90° = A +B, = 90° \575)/1 o
hay AIB = 90° P = c(?)
* Tacod: N:(%;—l—:j .Goi B(2t—6;t) ed :ﬁ;:(z—?’—:;t—%j , khi d6:

Al J_IB@N.ﬁ%:O@1—2.[2t—§)—E.(t—%j:0c>t—4:0<:>t:4
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Suy ra

*  Khido BM =/5 = M la trung diém cua BC = C(0;0)
BC = AB=2.5
Vay C(0;0).

Nhdn xét:
* Thyc ra ¢ vi du trén M 1a trung diém ciia BC twong dwong véi hé thikc vecto
BM = MC, song do hé thitc nay dic biét nén ta trinh bay la trung diéin dé dp dung
ludn cong thirc va viée tim diém M dwoc don gian hon.
* Ngoai viéc tim toa d§ cic diém B,M,C theo cich ¢ trén cic ban con cd thé tim
theo cich sau:
+ Viét phieong trinh Bl :3X—4y+10=0, suy ra toa dj diéin B la nghiém ciia hé :

X-2y+6=0 X=2

E}x—é)lly+10:0<:> y:4:> B4
+  Phuwong trinh Al : 4X+3y—-10=0 va BC:2x—y =0, suy ra toa dj diém

4x+3y-10=0 =1
xry <:>{X =>M(Z2)

M la nghiém ciia hé :
2x-y=0
+ Tatim C theo goc nhin Bdi todn 1. Cy thé:
Goi C(t; 2t) € BC, khi do:
t=0 C(0;,0
BC2:A82<:>(t—2)2+(2t—4)2:20<:>(t—2)2:4<:{ { @9

t=4_|C(48)

Do M nim giita B va C nén ta nhin dugc dip s6’ C(0;0) .

Song mot han ché’é cdch trinh bay thir ba (tim diém C) ta sé tim dwoc hai diém C
va cin logi di mt diém. Trong khi d6 vdi cdch lam & trén ta sé tim dwoc chinh xdc mot
diém C theo yéu cdu dé bai. Vi vdy trong rit nhiéu bai todn, khi di tim diém ta c6 rat
nhiéu cich tiép cdn, trong cdc cdch tiép cdn nay thi cich tim diém theo hé thirc vecto,
giao ctia hai dwong thing sé luon cho ta dwoc diéin duy nhat (néi diea vao dic thii ciia
hinh vé). D6 chinh la wu diém ciia né so véi cdc hwdng tiép cdn khdc — ma 6 do viée tim
ra nhiéu hon mgt diém, d6i khi khién ta phdi cé thém bwdc logi nghiém.
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Vi du 4. Trong mat phang véi hé toa d6 Oxy, cho tam gidc ABC c6 tam
. N Cn 4.5 A 8 . o
duong tron ngoai tiép | § ; 5 ,trectdm H | —;—= | va trung diém cta canh

BC la diém M (31). Xac dinh toa dd céc dinh cta tam gidc ABC.

Phdn tich huéng giai:

* O wvidu trén voi div kién cho tam dwong tron ngoai tiép | va truc tim H , khién

ta lién twéng t6i bai todn quen thudc vé duong thing O —le : HG = 2GI (*) v6i G
la trong tdm ciia tam gidgc ABC. Nghia la ta c6 thé' tim dwoc toa do trong tim G nho
vio Bdi todn 5.1 hay chinh la hé thikc (*).
* Khibiet G ta lgi thiy Bai todn 5.1 tiéh tuc xudt hién khi AG = 2GM , nén ta sé
tim duwoc toa dg diém A khd don gidn.
*  Liic nay ta sé dé dang viét dwoc phwong trinh BC (di qua M va vudng goc véi
AH ), tir @6 ldy giao diém vdi dwong tron (1;1A) ngoai tiép tam gidc ABC va tim
dwoc toa do cdc dinh B,C.
Sau ddy la 10i gidi chi tiét cho vi du trén:
Gidi
+ Goi A' la diém d6i xting v6i A qua
| ,khido: A'C//BH (cing vudng goc
véi AC) va A'B//CH (cung vuodng
gocvéi AB) H
Suy ra BHCA' 1a hinh binh hanh, B M ¢
suyra M la trung diém cua HA' g

+ Goi G la trong tdm tam giac ABC, khi d6 G cling 1a trong tdm ctia tam
giac AHA'
t 1ot y)
Do d6 ta c6: HI = 3Gl < 33 3 @{xG:l
5 8
33

St

1-x,=2(1-1) X, =1 AL 4)

+ Métkhéctacém=2W@{ s
Z_yAZZ(l_Z) yA:4

Khi d6 BC diqua M vudng géc AH nén cé phuong trinh: X+2y—-3=0

£

Puong tron ngoai tiép tam giac ABC c6 tam | (ﬂ:—ij va ban kinh 1A=
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4Y 5)’
Nén cé phueong trinh: (X_Ej J{y_éj -

Suy ra toa do B,C la nghiém ctia hé:

3
0 2{8(3;0),C(—];2)
~1 | B(-12),C(30)

X+2y-3=0
(32"
3 3 9
Vay AL4), B(30), C(-12) hoic A(L4), B(-1,2), C(3,0).

Chu y:
Viéc tim B,C trong bai todn trén cdc ban c6 thé trinh bay theo géc nhin ciia Bdi

{x=3—2y

X
y
y*—2y=0 X

|l
{

y=2

todn 1 nhir sau:

2 2
Goi B(3—2t;t)€BC,khidd.’|B=|A<:>|52=|A2<:>(2'[—2J +(t—gj ==

) B t=0 B(3;0)
S -10t=0&< =

t=2"|B(-12)
Do MY la trung diém cia BC nén suy ra: B(3,0), C(-L2) hodc
B(-12), C(30).
Bai toan 5.2
A.NOI DUNG BAI TOAN 5.2
Tim toa do hai diem M ,N lan lugt thudc hai duong thtfng A A, va lién
hé vdi diém thit ba (hodc hai diém) cho trudc qua mdt hé thiic vécto .
B. CACH GIAI CHUNG
Goi {M (W) €Ay i nghia " hé thite vecto™ N { f,(t,t,)=0 - {tl =7?
N(t,) €A, f,(t,,) =0 |t,=?
GIAI THiCH CHI TIET :

= M,N

M(t)eA,

MeA .
+ Do Y nén ta sé tham s6'héa toa d6 diém M, N bing cich goi
N(t,) € A,

NeA,
+  Sau d6 cat nghia dit kién “hé thirc vécto” cho ta hé phwong trinh hai dn t,t, :

fl(tl’tz) =0
f2(tl't2) =0
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+ Gidi h¢ phirong trinh sé givp ta tim dwoc nghiém {tl 7 va tie ddy suy ra diwegc
2 =

toa do diem M, N.

Chii y:
+ Ngoai cich trinh bay & phin cdich gidi chung cic ban c6 thé trinh bay theo cdch sau:

dua vao" hé thitc vecto "

Goi M(t) e A, > N(t)

M s f)=0ot=?=M,N (%

(Nghia la ta sé tham s6 héa diém M theo dn t (M (t)) nho M € A,. Sau dé dua
vao hé thirc vécto gitip ta rang budc dwoc toa dg diém N theo t (N(t) ). Sir dung di
kign N € A, ta sé thiét lap dwoc phwong trinh chira t ( f (t) =0). Gidi phwrong trinh
tim 1, tir do sé suy ra dwegc toa do diém M, N )
+  Cach trinh bay (*) thieong dwoc sie dung khi bai todn cé yéu to trung diém.
C. VIDU GOC
Vi du. Trong mat phang toa d6 OXy, cho hai duong thang A, : X—y+3=0,
A,:2X—y+1=0 va hai diém A(-13),B(3;2). Biét M thudoc A, va N
thudc A,. Tim toa d6 di€ém M, N trong cac truong hop sau:

1) AM =-3AN.

2) ABMN 1la hinh binh hanh.

Giai
AM = (t, +1;t))
= AN =(t, +1,2t, - 2)

'{M(tl;t1+3)eAl
BM = (t,-3t,+1)

oi
N(t,;2t, +) €A,

_ 14 (M(-14-11
t +1=-3(t, +1) {tl+3t2=—4 h=-14  [M( )

= = =
t, =-3(2t, - 2) t +6t,=6 t2=% N(EEJ

1 m:_sm@{
3’3

2) ABMN 1a hinh binh hanh

t,+1=t -3 - {tl—tz =4 - {tl :11:> {M (1314)

< AN=BM <
2t,-2=t+1 [t -2,=-3  [t,=7  |N(7,15)
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D. CAC Vi DUMO RONG

Vi du 1. Trong mét phang véi hé toa &6 Oxy, cho hinh thang ABCD vuéng
tai A va D, CD=2AB, dinh B(8;4). buong chéo AC di qua diém
M (4;12) va duong thang chita canh AD c6 phuwong trinh X—y+2=0.
Tim toa do0 A,C,D.

Phdn tich huéng giai:

Cdu hdi ddu tién ta van thwong ddt ra “V6i nhitng div kién ban ddu cho phép ta viét
dwoc phwong trinh dwong thang nao va c6 thé’ suy ra toa do clia nhitng diém nao ? .
Cu thé'véi vi du nay:

* AB wviét diegc phwong trinh vi di qua B va vuéng goc voi AD . Khi do trong ba
diem AC,D ta nhin thidy ngay diém A sé dé dang tim duwgc ddu tién. Boi
AD N AB = {A} .

* T ddy ta sé viet dwoc phwong trinh AC di qua A va M . Liic nay Bai todn 5.2

D e AD S —
da xudt hién. Cu thé: Ce AC va DC=2AB. Do dé ta sé tim dwoc toa dp diém
€

C, D wva co loi gidi chi tiét sau:

M(4:12) )
hﬁﬁ*‘“‘“ﬁ-~ﬂhhh;AC3 B(&4)

D) CD-2.8 €M

+ AB di qua B(8;4) va vuong goc véi AD nén c6 vecto phap tuyén
N =(11).
Do d6 AB c¢6 phuong trinh: X+Yy—-12=0. Khi d6 toa d6 diém A la

X+y-12=0 X=5

nghiém cua hé: = = A5;7)
X-y+2=0 y=7

+ AC diqua A(5;7) va M(4;12) nén c6 phuong trinh: 5x+y—-32=0

D(t;t,+2) e AD

Goi — DC =(t,—t,;—5t, —t, +30
TP e(,; -5, +32) € AC (=5t =1, +30)

Do CD = 2AB nén DC = 2AB

£
£
&
£
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t,—t, =2.(8-5) t,—t =6 t,=7 |C(7,-3
<~ ~ < =
—5t, -t,+30=2.(4-7) 5t,+t, =36 t=1 D(13)
+ Vay A5 7),C(7;-3) va D(13).
Vi du 2. Trong m4t phang toa d6 OXy, cho tam giac ABC c¢ trong tam

thuéc duong thang A: Xx+y-2=0. Duong thang di qua A va B c6
phuong trinh X+2y—-3=0. Tim toa d0 A va B Dbiét AB=+5 ,
C(-1-1) va hoanh do cua A 16n hon hoanh do cua B.

Phdn tich hwéng giai:

O bai todn nay, trong tam thudc dwong thing A va C(=1—1) nén viéc tim toa do

trung diém | ciia AB khd tw nhién. Béi néu biét dwoc | ta sé im dwoc A, B theo

AB 5

goc nhin cua Bai toan 1 ( A/Be AB va Al =Bl == :7), li do thit hai la

diéin | xudt hién trong Bai todn 5.2. Cu thé* |,G déu thudc cic dwong thing da
bigt phwong trinh va lién hé¢ voi diem C(=1—1) qua hé thirc vecto 3CG=2Cl.
Do d6 ta c6 10i gidi chi tiét sau:

Giadi

X+

]
St
|
Lad
I
=

+ Goi | latrung diém cua AB.
Do | € AB nén | (3—2m;m)
vatrong tdam G € A nén G(n;2-n)
CG=(n+13-n)
Cl = (4-2mm+1)
3(n+1) =2(4-2m) 3n+4m=5 m=-1 1(5-1
2= 2= =
3(83—n)=2(m+1) 3n+2m=7 n=3 G(3-1

+ Khidé A, B thudc duong tron tam | (5;,—1) va ban kinh R= % = %

C(-1:-1)

+ Suy ra { . Mit khac G la trong tam tam gidc ABC nén:

ﬁ:za@{

Suy ra toa do A, B la nghiém cta hé:

X+2y-3=0 X=3-2 X=4y=— Al 6,——
y y Y > ( 2)
4 4 X=6y= 2 B (4, —j
s G Mmm EEE g G B N WL S e B s
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+ Vay A 6;—; va B 4;%

Vi du 3. Trong mt phang véi hé toa &6 OXy, cho hinh chit nhat ABCD c6
diem A(5;-7), diém C thudc duong thang cé phuong trinh X—y+4=0.
Puong thang di qua D va trung diém ctia doan thang AB c6 phuong trinh
3x—4y—-23=0.Tim toa dd cua B va C, biét diém B c6 tung d6 duong.

Phdn tich hwéng giai:

Thie tw wu tién dé’ tim toa do diém nao trudc, ciing ludn la cdu héi dwoc ddt ra khi

bai todn yéu cdu tim toa dg ciia nhiéu hon mgt diém. Cau trd 1oi cho thir tw wu tién nay
thuwong la : diéim c6 moi lien hé qua hé thitc vecto — diéin thudc dwong thang — diém c6
diéu kién vé hoanh dg (tung dg)...Nhuw vy vdi vi du cu thé'trén :
* Vige tim toa d hai diém B,C sé dwoc wu tién cho diém C trude. Lic nay ta cin
gin két dieém C v6i nhitng dir kién da biét cua bai todn la A(5,~7) va dwong thing
DM :3x—4y—23=0 (M la trung diém ciia AB) bing cich noi C véi A va cit
DM tgi N. Nhin thiy Bdi todn 5.2 sé “1§ dign” néu ta tim dweoc moi lién hé vecto
qua 3 diém C,N, A - diéu nay la hoan toan lam dwoc khi ta vin dung kiéh thitc hinh
hoc so cdp dé'chi ra AC =3AN . Viy nho Bai todn 5.2 ta da tim duoc toa 49 diém C.
*  Khong c6 dwong thing da biét phwong trinh nao di qua diéin B. Song thay vao do
ta co dit kien M la trung diém cia AB va thudc dwong thing 3X—4y—23=0. Vi
vy ta hoan toan cd thé tham s6"hoa diém B theo mdt dn thong qua diém M . Khi do
dir kiéen AABC vudng tai B theo géc nhin ciia Bai todn 3 ta sé gitip ta suy ra dugc
toa do diém B.

Sau dady la loi giai chi tiét cho vi du trén :

Gidi
Ix—4y-23=0
: AS-T) M B(7)
+ Goi M la trung diém cta - /
o . .. N x—v+4=0

AB va goi |,N Ian luot 1a giao

diém cta AC véi BD,DM . I

Khi d6 N la trong tdm ctia tam giac D ¢

ABD = AN=2A =2 1 ac—L1ac = AG-3AN *)
3 32 3

+ Do C,N lan lugt thudc cac dudong thang cé phuong trinh X—y+4=0 va
3x—4y-23=0
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) '{C(tl;t1+4) AC=(t, -5t +11)

Nén goi =9
N(1+4t,;-5+3t) | AN =(4t, - 43, +2)
t,-5-34,-4) [t-12,=—7 |47t

T (*) << Co e P ey 2=C(Eh)
t,+11=3(3,+2)  |t,-9%,=-5 t=3

+ Goi M(1+4m;—5+3m)e DM . Do M Ila trung diém cua AB nén suy ra
B(8m-3,6m-3).

AB = (8m-8;6m-+4)
Suy ra .

CB = (8m-4;6m-8)
Khi d6 tam giac ABC vudng tai
B < AB.CB=0 < (8m—8)(8m-—4) + (6m+ 4)(6m—8) =0

100m*> —120m =0 < m =0 hoac ng

+ Véim=0:>B(—3;-3)(1oai).Véingsz(ﬁ;E]
vay B=|22,2L s cu5).
5 5
Nhan xét :

O vi du trén néu phdi tim thém toa d6 diem D thi ta ciing c6 thé gidi quyét dwgc
tron ven bai todn. Béi khi di tim duwoc toa d9 B,C ta sé dé dang viét dwoc phwong

trinh BD di qua Bz[?;%) va trung diem 1(3;,—1) cia AC. Va diém D dwoc

xdc dinh boi giao cua DM va DB.
Vi du 4. Trong mat phéng toa 36 Oxy. Tim toa d¢ cac dinh con lai ctia tam

gidc ABC biét A(5;2), phuong trinh duong trung truc BC, duong trung

tuyén CD 1an luot c6 phuong trinh la Xx—3y+1=0 va 4x+3y-16=0.

Phdn tich hwéng giai:

Trong vi du trén khong cé nhiéu cdc div kién “cé loi” cho B,C dé'ta cd thé'di tim
truec tiép. Vi vdy vigc tim toa d¢ diém B,C sé thong qua cic diém gidn tiép khic lién
quan toi cdc dir kién bai todn cho.

* O bai toin nay diém A(5;2) da biét toa 40 nén ta nght téi viéc lién két né véi
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phuwong trinh. Ma AM  giao v6i CD tai trong tim G ciia tam gidgc ABC. Liic nay
ta da thiy sw “1§ dién” ciia Bai todn 5.2. Cu thé': M, N lin lwgt thudc hai dwong
thing Xx—3y+1=0; 4x+3y-16=0 va lién hé véi diem A(5;2) thong qua hé

. 3 i
thitc AM = E AG . Nhu vdy nho vao Badi todn 5.2 ta sé tim dwoc toa do diem M .

* Vigce tim dwoc toa 46 diém M coi nhie ta dd thio dwoc “niit thit” ciia bai todn. Béi
khi dé ta sé viet dwpc phuwong trinh BC va suy ra dwgc toa do cia C
(BCNCD = {C} )va B (M la trung diém ciia BC). Sau day la loi gidi chi tiét ciia

bai toan :

dx+3v-16=0

# 7 H C(h

B(7)

+ Goi M la trung diém caa BC nén M thudc duong thang
X—=3y+1=0= M (3, -1t)
Goi G la trong tdm tam gidac ABC, khi d6 G € CD = G(4+ 3t,;—4t,)

AM = (3, -6;t, - 2)

Suyra  __
AG=(3t,-1-4t,-2)
+ Khidé
3t 6—3 3,-1 t,=1
o= 3 1 ‘5( >~1) 2t -3,=3 |
AM =§AG<:> 3 = i 6t o 1<:> 1=>M(2)
q-z;EQAQ—z) 1 F0 = 5‘_5

+ BC di qua M(2;1) va vudng goc véi duong thang X—3y+1=0 nén c6
phuwong trinh : 3X+y—-7=0
Khi d6 toa do diém C la nghiém cua hé:
4x+3y-16=0 x=1
=
3X+y-7=0 y=4
+ Do M (21 la trung diém cua BC, suy ra B(3;,-2).

=C(L4)
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Nhin xét :

Ngoai cich gidi ¢ vi du trén cdc ban cd thé tham khdo cich gidi thir hai sau :
+ Goi M la trung diém ciia BC.

Do D,M ldn lugt nam trén cic dwong 4x+3y—16=0 va X—3y+1=0 nén

. {D(4+ 3n;-4n)
801

M (3m-1,m)

+ Tacé:

CeCD < 4(6m-6n-5)+3(2m+8n+2)-16=0<= m=1= M (21
+ BC di qua M(2;2) va vudng géc v6i duwong thing X—3y+1=0 nén BC c6

= B(6n+3;,-8n-2) = C(6m-6n-5;2m+8n+ 2)

phiweong trinh: 3X+y—-7=0

=C(L4)

] > , ) 3X+y-7=0 x=1
Khi dé toa do diém C la nghiém ctia hé

=
4x+3y-16=0 y=4
Do M (2;2) la trung diém ciia BC nén suy ra B(3;,-2).
+ Vay B(3,-2),C(L4).

Vi du 5. Trong mit phang toa &6 OXy, cho tam gidc ABC . Biét trung tuyén
ké tr A va duong cao ké tir B 1an luwgt ¢6 phuong trinh X+3y+1=0 va
X—Yy+1=0.Biét M (-1 2) la trung diém ctia AB. Tim toa d6 diém C.

Phén tich hwéng giai :

* Ooidu nay viéc phat hign ra Bai toan 5.2 la khd don gidn, boi A, B lin lwot
thudc cic dwong thang X+3y+1=0; X—y+1=0 va M (=L2) la trung diém
ciia AB ( AM = MB). N vdy nho Bai todn 5.2 ta tim dwgc toa do ciia A va B.
*  Khi d6 ta dé dang viét dwoc phwong trinh AC. Liic nay Bai todn 5.2 lai tiép tuc phit
huy sé Qiip ta xdc dinh dwoc toa d§ diém C. Sau ddy la loi gidi chi tiét cho vi du trén :

Gidi
AT oyi1=0
H

+ Goi N la trung diém cua BC va H
1a hinh chiéu vudng goc cia B trén AC.
, . M(-1:2
Ta sé tim toa d6 diém A, B theo cac 112

cach trinh bay sau : . ) co)

. . o N
Cich1: B() N\ 34120
Goi {A(‘3a‘l )€ AN 1 hido M (=L 2) 1a trung diém ctia AB nén ta 6 :

B(b;b+1) € BH

>
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{xA+xB = 2X,, @{—3a—1+b:—2 {azlj{A(—4;1)
Yat Vs =2Yy a+b+1=4 b=2 B(2;3)
Cach2:
Goi A(-3a-1a) € AN, khi d6 M (-1 2) la trung diém ctia AB nén ta co:
{XB =2x, — X, =3a-1

= B(3a-14-a)
Y =2Yy ~Ya=4-2a

A-4D)
Do BeBH = 3a-1-(4-a)+1=0=4a=4<a=1=
B(2;3)

+ Viéc tim toa dd diém C ta co hai cach trinh bay sau :
Cich1:

AC di qua A(-4;1) va vudng goéc véi duong thang BH :x—y+1=0
nén AC c¢6 phuong trinh: X+y+3=0.

Goi C(c;—c—3) e AC = N (CLZZ‘_ZCJ

Mgt khac N € AN :CL22+3.(_7CJ+1:0<:> c=2=C(2-5
Cach2:
Goi N(-3t—Lt)e AN = C(-6t-4,2t-3)= AC = (—6t; 2t — 4)
Ta c6 Ug, = (1;1), khi d6
ACUy, =0 —6t+2t—-4=0o -4t-4=0=t=-1=C(2,-5)
Vay A(-41),B(23),C(2-5).
Vi du 6. Trong mit phang toa d6 OXy, cho hinh chit nhat ABCD c6 diém
M nam trén canh BC sao cho MC =2MB, trén tia d6i cua tia DC 14y
diem N sao cho NC=2ND. Pinh D(,-3) va diém A nim trén duong
thang 3X—y+9=0. Phuong trinh duong thiang MN :4x—3y—3=0. Xéc

dinh toa @6 cac dinh con lai ctia hinh chi* nhat ABCD.
Phdn tich huéng gidi :

*  Trong vi du nay nhitng yéu t0'lién quan toi gid thiét twong minh ma dé bai cho la :
“D(1-3), phuong trinh MN:4x—3y—-3=0 ova A thujc dwong thing
3X—y+9=0". Nh vy liic nay chiing ta nghi téi viéc cdn “gdn két” 3 yéu to'“diém

up. ta lam dwoc diér
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nay. Cu thé* Goi AD YMN ={E}, khi dé néit chi ra dugc méi lién hé vé vj tri 3 diéi
A E,D thong qua hé thirc vecto ta sé tim dwoc toa dg diém A va E . Diéu nay hoan
toan lam dwoc, khi dit kién M nam trén canh BC théa man MC =2MB cing véi
D Ia trung diém cua CN, gitip ta suy ra dwoc AD =3ED. Nhw vdy voi Bai todn
5.2 ta “thdo” dwoc diém A. C6 Ié ddy ciing la “nit that” quan trong nhat ciia bai
todn ma ta da go dwoc.

* Vige tim diém C, B lic nay tré nén don gidn. Khi ta viét dwoc phwong trinh CD
(di qua D vudng géc véi AD ) va suy ra dwoc toa d¢ diem N (la giao cia CD va
MN ). Nho D la trung diéim ciia CN suy ra toa do diém C ova viéc tim diém B c6
thé'trinh bay theo géc nhin ciia Bdi todn 5.1 thong qua hé thirc CB=DA.

Sau dady la loi giai chi tiét cho vi du trén.

Gigi
, - 4x-3y-3=0
+ Goi E la giao diém cia MN va AD, khi dé:
B(° ;
ED-1mMc=128c DM o
2 23
1 1 —— 1
=3BC=2AD= AD=3ED ()
+ Do A thudc dudong thang: 4 z B b-3)
X-y+9=0= A(a;3a+9) 1
3x—y+9=0
Do E thuéc MN:4x—-3y—-3=0 = E(3b;—1+ 4b)
Khi dé N
1-a=31-3b -9%=-2 b=0
*) < 1) =2 = = A(-23)
—3—(3a+9)=3[-3—(-1+40)]  |a-4b=-2 -2

+ CN di qua D(L-3) va vudng goc véi AD nén c6 phuong trinh:
X-2y-7=0
Khi d6 toa d6 diém N la nghiém cua hé:
X-2y-7=0 X=-3
y S = N(-3,-5)
4x-3y-3=0 5
Do D 1a trung diém ctia CN nén suy ra C(5;-1)
X5 —5:—2—1C> Xg =2
Y +1=3+3
Vay A(-23),B(25),C(5-1).

— B(2:5)

+ Talai co C—B:ﬁ@{

B
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Vi du 7. Trong mit phéng toa d6 OXy, cho tam gidc nhon ABC, c6 duong
cao AH (H € BC) va BC =3BH . Duong tron ngoai tiép tam gidc ABH c6
phuong trinh (T): x>+ y* —4x—2y =0, dudong thing AC: x—y+2=0.
Tim toa d¢ cc dinh cua tam gidc ABC, biét A cé hoanh d6 duong.

Phan tich huong gidi :

* Véidir kign Ae(T), Ac AC va X, >0 tadédang tim duoc toa dp diém A .
Khi dé viéc suy ra toa d¢ diém B la khong kho, khi tam 1(2;1) cia (T) la trung diém
ciia AB.

*

Lic nay vigc tim toa dp diem C cé “bong ding” ciia Bdi todn 5.2 . Boi
Ce AC,H € (T) va C,H,B lién hé¢ voi nhau qua hé thirc vecto BC =3BH . Nhu
vy tir ddy ta sé xdc dinh dugc toa do diém C.

Gidi
A

+ DPuong tron (T) c6 tam 1(2;1) .
Do tam gidc ABH vuong tai H Xx=y+2=0
nén |(2;1) la trung diém cua AB

Toa do diém A langhiém ciahé: poyS—__—p c(?
X +y —4x-2y=0 |Yy=X+2

X—y+2=0 eI -x=0s1" 1:A(];B)

x>0 x>0 y=3
Do | latrung diém caa AB nén B(3;-1)
Ct;t+2)e AC [BC=(t-3t+3)
H (%o; Yo) - BH =(x,-3y,+1)

Tam gidc ABC nhon, duong cao AH (H eBC) va BC=3BH nén
BC =3BH

Goi

Khi do

t
t-3=3(x,-3 |73
=
t+3=3(y,+1) t

3

t YV (tY [t t
+ Do H e(T):>(—+2j +[—j —4(—+2j—2.—=0
3 3 3
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) B t=6 C(6;8)
<t°-3F-18=0< =

t=-3" | C(-3-1)
AB? =20
+ Véi A% 3),B(3-1),C(6;8) = { AC*=50=cosA<0< A>90° (loai)
BC?=90
V6 AL3), B(3-1),C(-3-1)
AB? =20
={AC*=32=c0sA>0< C<B<A<90° (thoaman)
BC®=36

Vay A3, B(E-1),C(-3-1).

Nhin xét : Theo ndi dung cia Bai todn 5.2 thi ta sé tim dwoc 2 diém thudc hai
dwong thiang khi lién hé véi diém thir ba thong qua hé thikc vecto. Song 6 bai todn trén
trong hai diém c6 mét diém thudc dwong thang va mot diéin thudc dwong tron, ta vin
c6 hwong gidi quyét theo y twéng cua Bai todn 5.2. Nhi vdy qua vi du trén ta c6 thé’
tong quat Bai todn 5.2 nhw sau: “Tim toa dd hai diem M N ldn lugt thudc hai
duong thing A, A, (hodc thay mét duong thing béi mot duong cong nhuw
duong tron, elip, parabol...) va lién hé vdi diém thit ba ( hodc hai diém) cho
trudc qua mot hé thiic vécto”.

E. BAI TAP VAN DUNG

Bai 1. Trong mit phing véi hé toa d6 OXy, cho hinh vuéng ABCD . Goi M 1a

trung diém ctia canh BC, N(—g;%) la diéfm trén canh AC sao cho

AN :%AC va giao diém cua AC va DM 1a | (l; gj Xéc dinh toa dd cac

dinh cta hinh vuéng ABCD biét B c6 hoanh d6 duong.

Bai 2. Trong mit phang toa d6 OXy, cho tam giac ABC, biét phuong trinh cac

duong thang AB, AC lan luot 1a X+Yy+3=0 va 2x—y—2=0. Biét trung
: 1 . ; X :

diém ctia canh BC 1a M (—E ; g) . Hay viét phuong trinh duong thang BC .

Bai 3. Trong mit phang toa d6 OXy, cho hinh binh hanh ABCD c6 G 1a trong

tam cta tam giac BCD, phuong trinh duong thang DG la 2x—y+1=0,
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phuong trinh duong thang BD 1a 5x—3y+2=0 va diém C(0;2). Tim toa
d6 cac dinh con lai ctia hinh binh hanh ABCD .

Bai 4. Trong mit phang toa d6 OXy, cho tam giac ABC c6 dinh A(-2;3).
Puong cao CH nam trén duong thang 2x+Yy—7=0 va duong trung tuyén
BM n3m trén duong théng 2X—y+1=0. Tim toa d6 cdc dinh con lai ctia tam
giac ABC.

Bai 5. Trong m4t phang toa d OXy, cho hai duong thang d, :3x—y—-5=0,
d,:x+y—4=0 va diém M (L1). Viét phuong trinh duong thang d di qua
M va cat d,d, 1an luot tai A, B sao cho 2MA=3MB.

Bai 6. Trong m4t phang véi hé toa &6 OXy, cho hinh vuong ABCD, diém
C(3-3) va diém A thuoc duong thang d:3x+y—-2=0. Goi M la trung
diém ctia BC, duong thang DM 6 phurong trinh X—y—2= 0. X4c dinh toa
dd céac dinh con lai cta hinh vudong ABCD.

Bai 7. Trong mit phing toa &6 OXy. Tim toa d6 cac dinh ctia tam gidc ABC
biét truc tdam H (L 0), chan duong cao ha tr dinh B la K(0;2), trung diém
canh AB la diém M(3;1).

Bai 8. Trong mit phang toa d6 Oxy, cho tam gidc ABC cé phuong trinh
duong trung tuyén BN va duong cao AH 14n luot c¢6 phuong trinh
3X+5y+1=0 va 8x—y—-5=0. Xac dinh toa do cac dinh cua tam gidac ABC,

biét M (—ZL‘ —gj 1a trung di€m ctia canh BC.

Bai 9. Trong mit phang toa d6 OXy, cho hinh thang vuéng ABCD c6

B=C=90°. Phuong trinh cdc duong thing AC va DC lan luwot la
X+2y=0 va Xx—y—-3=0. Xéc dinh toa d6 cdc dinh cta hinh thang ABCD
biét trung diém canh AD 1la M (—;;—%}.
Bai 10. Trong mit phang toa do OXy, cho tam giac ABC c6 dinh A(3;3) va
[(2;1) la tim duong tron ngoai tiép. Puong phan giac trong cua géc nhon A
c6 phueong trinh X— Yy =0. Tim toa dd cac dinh con lai cta tam giac ABC, biét

8.5
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Bai 11. Trong mit phang toa d OXy, cho tam giac ABC vuong can tai dinh
A, BM la duong trung tuyén. Ké duong thang qua A vudng géc véi BM cét
BC tai E(2;1), trong tdm tam gidc ABC la G(2;2). Xé4c dinh toa dd cc dinh
cua tam giac ABC.

Bai 12. Trong mét phang toa dd OXy, cho hinh thang ABCD véi day 1én AD
va AD =2BC, dinh B(4;0), phuong trinh duong chéo AC:2x-y-3=0,
trung diém E ctia AD thuoc duong thang A:X—2y+10= 0. Tim toa d6 cic
dinh con lai ctia hinh thang ABCD, biét cot ADC = 2.

2
: X
Bai 13. Trong mat phang toa do Oxy, cho elip (E)ZZ+ y*=1 diém

M (%,%) Viét phuong trinh duong thang A qua M cit E tai hai diém

A, B sao cho MA=2MB.

Bai 14. Trong mit phang toa &6 OXy, cho hinh chit nhat ABCD c6 A(5,-7),
M la diém sao cho 3MA+MB=0. Diém C thuoc duong thing
d:Xx-y+4=0.DPuong thing di qua DM 6 phuong trinh 7X—6y—-57=0.
Tim toa do cac dinh ctia tam giac BCD biét diém B cé hoanh d6 am.

Bai 15. Trong m4t phang toa @ OXy, cho hinh binh hanh ABCD c6 giao diém
hai duong chéo la | . Trung diém cta AB la diém M (0;—7) va trong tam
G(5;3) cta tam gidc ICD. Biét dién tich ABD bang 12 va A thudc duong
thang A X—Yy—2=0.Tim toa d6 cac dinh ctia hinh binh hanh ABCD.

F. GIAI BAI TAP VAN DUNG

Bail
.
+ Do AD//MC néntacod 4 B
Suy ra Al =—NI ( j { 0 = A( 3,0)
M BT B MR SR B M i RGN H S e
e i, el et W W A e, A R R ettt



+ Mat khéc ta lai co:

AN =—AC < = =C(32)
4 1 1 y Yo =2

+ Goi ACNBD ={H}, khid6 H la trung diém cia AC nén suy ra H(G;1)
BD di qua H(0;1) vanhan AC = (6;2) = 2(3,1) 1am vecto phép tuyén nén cé
phuwong trinh: 3X+y—-1=0
+ Goi B(t;1-3t) e BD véi t >0, khi d6: BH = HA <> BH? = HA?
S+ =F +1 ot’ =1<t=1hodc t =-1 (loai)
Suyra B(,—-2) = D(-14) (do H latrung diém cta BD).
Vay A(-3,0),B(1,-2),C(3,2), D(-14)
Bai 2.
Cich1:
B(t;-t,—3) AB
C(t,;2t,-2)e AC

Do M —1;E la trung diém caa
2 2

Goi

BC nénsuyra:

Xg + X = 2Xy t+t,=-1
= <
Yo + Yo = 2Yy -t -3+2t,-2=5

hrty=-1 _ [t=—4_ B(-41)
t —2t,=-10 t,=3 C(34)
+ Khidé BC diqua B,C (hodc M ) cé phuong trinh : 3x—7y+19=0.
Cich 2:
+ Goi B(t;—t—3) € AB, khidé6 M 1a trung diém ctia BC nén suy ra:
=2X, — Xz =—1-t
X =% % — C(-1-t:t+8)
Yo =2Yy —Yp =t+8
+ Matkhic Ce AC

i
£
£
&

G

£

£
£
£
£
£
£
£
i
£
£
£
£

g i s G, RN ol G e
i H G R o e f
i e Rt i et Tt f
S e s i, G o L f
i e e W o H e f
S GEESNMESSE M e SETMEhGSR e i o f
o i G SRR s i, A i f
G SHRSUCGSSE RN e e £ i o f
g i S e HEE EEeana e
HhEE EEm BER BEE &E HHE i i i it ct



0.
huwong

AC nén 6 p
=0.

va song song voi

\

—12<:>t:—4:>{

1a he

_lé)
2'2
1a he

0 3t
em cua

AB
em cua

ua

<A

+ Toa d) diém A langhi

2

+ Goi N la trung diém c
A7

=0

0
7

2

X+Yy+3=
Khi d6 MN di qua M
+ Toadd diém N 1a nghi

= 2(-1-t)-(t+8)-2
+ Khid6 BC diqua B,C (hodc M) c6 phuong trinh : 3x—7y+19

Cich 3:
+ Khido BC diqua B,M c6 phuong trinh : 3x—7y+19

trinh : 2X—-y+
Bai 3.

L0
N~
—

s

o
e
M
e
R

= D(-1-1)

b

ety
SRR

SO
s
i
i
S
i
i
i
I

onnno
e
S

Pty

{x

=S

0 y=
BC

1= B(24)

€(0:2)
iém ctia

trung di
0O m

2x-y+1=0
5x—-3y+2

ettt
et
ekttt

|

Do M € DG = M (m;2m+1) = B(2m;4m)

+ Mitkhic Be BD < 5.2m-3.4m+2

ettt

hé

ém cua

A

{M},suyra M1
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+ Toa do diém D la nghi
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1

Suy ra trung diém cua BD c6 toa d¢ | (E,gj Do | ciing la trung diém
cua AC = A(L1D) (c6 thé suy ra diém A nho hé thuc BA= @)
Bai 4.
+ AB di qua A(-2;3) va vudng goc
véi CH nén nhan E =(-2) Iam
vecto phap tuyén. co
Do dé6 AB c6 phuong trinh :
X+2-2(y-3)=0< x-2y+8=0 M_- Zx=y=1=0
+ Khi d6 toa d6 diém B la nghiém cua hé

{x—2y+8:0 {X=2 30 B A(-2:3)

= = B(2,5
2x—-y+1=0 y=5 (2:9) 2x+y-T=0
+ Goi C(t;7-2t) eCH .

Do M la trung diém cua AC nén suy ra M (%;S—tj

+ Mat khic M € BM @2.%—(5—t)+1=0<:> 2t-6=0<t=3=C(3))
Vay B(2,5),C(31).
Bai 5.
,{Aed1:>A(tl;3tl—5) MA= (t,-1;3t, - 6)
+ Taco =>4 .
Bed, = B(t;;4-t,) |MB=(t,-13-t,)
Vi M,AB thing hang va 2MA=3MB, suy ra 2MA=3MB hoic
2MA=-3MB.
. 2(t,-1)=3(t, -1
+ Véi 2MA:3MB<:>{ (6, =) =3(t, )
23, -6) = 3(3-1,)
2t -3, =-1 tl=E A(§§j
= ot 4t =7 & 2= 22
+ =
v t,=2 |B(22)
Khi d6 phuong trinh dwong thang d di qua M (31),B(2;2) c6 phuong
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+ Vi
__ — 2t -0 =-3(t, -1 2t+3,=5 [t=1 [A(L-2
NA = 3B o )2 D =80 J2+3,=5  Jt=1 (L-2)
2(3t,—6) =-3(3-t,) 2t -t,=1 t,=1 |B(%3)
Khi d6 phuong trinh duong thing d di qua M (L1),B(L3) c6 phuong
trinh : x-1=0.

Bai 6. d:3x+y—-2=0
+ Goi I,N lan lwot la giao A B(?)
diém caa AC véi BD,DM . x—y—2=0
I —
Khi d6 N la trong tdm ctia tam giéc N_ s
BCD=CN = ECI = E.ECA
3 32 D(7) CG:-3)

:%CA: CA=3CN (¥

_{Mgz—aged CA=(t,-35-3)
i =<
N(t,;t,-2)eDM  |CN=(t,-3t,+1)

{-3-3(t,-3 [4-3t,--6 |27 1
Tu (*) < = 5 = A(-1L5)
5-3t =3(t, +1) 3t +3t,=2 t2:§
+ Do | latrung diém cta AB nén |(31)

Khi d6 BD di qua | va vubéng goc véi AC nén c6 phuong trinh:
X—-2y+1=0

- D(5,3)

o . ) X—-y-2=0 X=5
Vay toa do diém D la nghiém ctia hé

x—2y+1:0¢> y=3
Suy ra B(-3,-1) (do | (L2) 14 trung diém ctia BD)
+ Vay A(-15),B(-3-1),D(5,3).
Bai 7.
+ Ta co AC di qua K(0;2) va vudng B(?)
goc voi HK nén nhan KH = (-2) lam
vecto phap tuyén.
Do dé AC ¢6 phuong trinh:
X-2(y-2)=0<x-2y+4=0 A(?) K(0;2) ¢

M(31




+ BK diqua H(L0) nhan N, =(21) lam vecto phap tuyéh nén cé phuong
trinh: 2(x-1)+y=0< 2x+y-2=0

[A(2a—-4;a) e AC
1 {B(b; 2-2h) e BK

Xp + X5 = 2Xy 2a—-4+b=6 [2a+b=10 [a=4 [A(44)
= = = =
Yat Vs =2y a+2-2b=2 |a-2b=0 b=2 |B(2-2)

+ Tacé BC diqua B(2-2) nhan HA=(4;3) lam vecto phép tuyén nén c6
phuong trinh: 4(X—2)+3(y+2)=0< 4x+3y-2=0
Khi d6 toa do diém C la nghiém cua hé:
V..
{x—2y+4:0 - ll:C(—é;E)
4x+3y-2=0 18 1111
T

Vay A(4;4), B(2,-2), C(—El—ﬂ

, khi d6 M (3;1) 1a trung diém ctia AB nén ta co:

11'11
Bai 8.
A

+ BC di qua M (—1;—%} va vudng Ix+Sy+1=0
goc v6i AH nén nhén % =(18) 1am

vecto chi phuong.

n::_l

Do dé BC c¢6 phuwong trinh: B()
x+1+8(y+gj:0<:> x+8y+13=0 S¥-y-3=0 =

+ Khi d6 toa do diém B la nghiém cua hé
X+8y+13=0 X=3
f—
3X+5y+1=0
+ Do M la trung diém cua BC nén suy ra C(-5;-1)

+ Goi A(a;8a—-5)€ AH=N (%5;4a—3j :1a trung diém cua AC.

5 = B(3-2)

Tacd N € BN @3.%5+5.(4a—3)+1:0<:> a=1= A%3

\% a /\(];:3 E; E} ;2 (: E} 1
SR ettt e ey S, W R, T, W RRE R
SRR et S ettt ki, gih G ekt e et SRR o
SRR ekttt et o g, A G ¥ ek AT gt G
SRR et bt o i, R R, S R S
SRR ekttt et SR, A S aiih SRR
e SR SRR, S e el SR
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Bai 9.
B(7)

() D(?)
! X+2y=0 X=2
+ Toa do di€ém C la nghiém cua hé = = C(2,-))
Xx-y-3=0 y=-1
A(-2a;a) e AC
.Do M
D(d;d-3) e DC
Xy + X = 2Xy, —2a+d=-3 a=1 A(-2,1)
& < =
Ya+ Yo =2Yy a+d-3=-3 d=-1 D(-1-4)

+ Khido AB diqua A vasong song v6i CD nén c6 phuong trinh: x -y +3 =0.

_E; —Ej 1a trung diém caa AD nén ta co:

BC di qua C va vudng goc voi CD nén cé phuong trinh: X+ y—-1=0
Suy ra toa do diém B 1a nghiém cta hé:
X—y+3=0 x=-1
X+y-1=0 < y=2
Vay A(-21),B(-12),C(2-1),D(-1-4).
Bai 10.
+ Duodng tron ngoai tiép tam gidc ABC
c6 tthm | va ban kinh R=1A= \/g
nén cé phwong trinh:
(T):(x-2)*+(y-D*=5

+ Khi d6 toa d6 giao diém ctia duwong phan

= B(-12)

B(?)

gidc trong goc A véi (T) 1a nghiém cta hé:

X—y:o X:y:o . . - . )
(X= 22+ (y—1)? _5<:> e y_3:> O(0;0) 1a giao diém tht hai.

Do OA la phéan giac trong ctia géc A nén Ol vudng géc véi BC tai trung
diém M cua BC

Khi d6: IM =+/R*~CM? =

g gmmn A P Fr SRR e Rl
o i R o s
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+ Mait khac B/AEZ nhon nén ta cé:

3 4

[N P Sy P

vM-Mi5-36o S o 5_m[2.2
0 = 5 3 2 5'5

Yum —123.(—1) Yu =

+ BC diqua M vudng gocvéi 10 nén cé phuong trinh: 2x+y—-2=0

Suy ra toa 6 diém B,C la nghiém cta hé:

{X—O
y=2 B(O;2),C(§;—§j
5" 5

2x+y-2=0 3
(x=22+(y-12=5 | |*=5 | (8 &
== 5 B(—;——j,C(O;Z)
6 5 5
X=——
5
8 6 8 6
Vay B(0;2),C| =;——= | hoac B| —=;——|,C(0;2) .
iy 8(02).C[ 2i-2 | hoie 8 5i-2 ] (02
Chu y:
+ Vi goc BAC nhon ta cd W:%ﬁ, con néu BAC ti ta sir dung
|M::_ﬂﬂj6
10

+ Ngoai cach giai trén cac ban c6 thé tham khao thém cach giai thit hai ¢ Bai 4
trong phan Bai tap ap dung thudc Bai toan 6.3 (6.4).

Bai 11. c(?)
+ Do AABC can tai A nén
AG LBC = G truc tam trong 1 E
tam giac ABE = EG L AB M
Goi AGﬂAB:{F}, 4 S
khido: o= =SF _2_ Ge_cF 40— B()
MC MA 3

Suy ra G la trung diém caa EF = F(2;3)

Khi d6 AB di qua F(23) va vudng goéc véi EG nén c6 phuong trinh:
y—-3=0
+ Goi B(b;3) € AB

Tac

e
ot
e
s
%
g
hetpps
i
i
I
e
i
SRR
EE
ol o &
ol o &
ol o &
% ¥
2 %
i &
o
%
¥
%
2
S
Fami
e
&
¥
%
%



) {b:4 {8(4;3)
FB=FE< (b-2)°=4<

=
b=0 | B(0;3)
+ Véi B(4:3).
Do G la trong tdm tam giac ABC va EG// AC nén ta co:

2—4=2(x.— =
(% Z)Q{XC 1:(:(1-0)
1_3=2(yc _1) Ye =0

S — X, —1=3(2-2) X, =1
CA=3EG <
yA_OZB(Z_l) Ya=3

+ V6i B(0;3) twong ty ta duoc C(3;0), A(3;3).
Vay A(L3),B(4;3),C(10) hoac A(33),B(0;3),C(3,0)

ﬁzzzﬁz{

= AL3)

Bai 12.
Bao) | Pyl

Arx—2y+10=0

A7) ' 7 I D(?)

+ Goi AENAC={l},do AD =2BC nén ABCE la hinh binh hanh

= | la trung diém cua BE

Goi E(2t-10;t) e A = | (t—B;%] .

. t E(2,6)
Ma | eAC:Z(t—S)—E—3:0<:>t:6:>

1(3,3)
+ Mit khac BCDE 1a hinh binh hanh nén
Ta c6 BE = (~2;6) va goi C(c;2c—3)e AC = BC =(c—4;2c—3). Khi dé:

cot EBC = cot ADC = 2 = cos® EBC = 1/\: 1 sz
1+ tan®* EBC (1]
1+ =
2
_— BE.BC 2(c-4)+6(2c-3
<:>‘cosEBC‘: ‘ 2 | ( )+ 6 )| il
TBEBC B Ja0u(c 4y + (203 ﬁ
c=5 CE7
slc—1 2 pull
< =—=o3-22c+3=0< 7= 75
J10(5¢ -20c+25) V5 =27 ¢33




+ Véi C(57)= AL-1),D(313) (do I,E lan luot la trung diém cta AC, AD)
+ Véi C(ZE] = A(E;E), D[l,éj (do I E 1an luot 1a trung diém cua AC,
33 3 3 33
AD).
Vay A(L-1),C(5,7),D(313) hodc A{%l;l—;),c[—,—j,D(E;g’j.

Bai 13.
2

+ Goi B(xo;yo)e(E):%+y§:1©x§+4y§—4:0 (1)
+ Do M nam trong (E) nén tt MA=2MB

2 2
s

2 2
_f_oly £
Ya 3 (YO 3]

. (2-2x,)? ooz 2 2 oy _
+ Ma Ae(E):—4 +(2-2y,) =1 x5 +4y, —2%,—-8y,+4=0 (2)

= A(2-2x%,;2-2y,)

{XA:Z—ZX0
Ya=2-2y,

+ Tt (1) va (2) ta dwoc hé:

{x§+4y§—4=o

= 8 3= 8 3
2 2_ — = =— = — B - =
X5 +4y; —2% —8y,+4=0 Xy 5,y0 5 (5 5}

% =0y, =1 B(0;1)

Vé6i B(O;) = A:x+2y—-2=0; Véi B(%

alw

):A:x+14y—10:0

Vay X+2y—-2=0 hodc x+14y-10=0.
‘e Tx—6y-37=0
Bai 14. ¢

AB;-T) M/ B(?)

I

ad:x—y+4=0

D) e

+ Goi | la giao diém cia AC va DM .Do AM //DC nén 4p dung dinh ly

Ta—lettaduoc:ﬂ:ﬂ:ﬂ:l:ﬂzljmz5ﬁ
Cl DC AB 4 AC 5
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)

7a-15
6

(c-5c+11)

-

AC
Al =

=
e DM {

)

6

7Ta—57
Tt —-57

C(cic+4) ed

o

21=C(%9)
5

c=1

-20 {
o
a
j. Khi do:

6c—35a=-141

{ -5a

7a-15<
6

c+11=5.

5Al &

Khi d6
AC

7t-15
6
4(t-5)

=(t—5;

|
°

e DM = AM

)

6

+ Goi M (t;

7t-15
6

Xg —5
Y +7=4
Xg =4t-15

4AM <

0< AB

3MA+ MB

)

3

[4t_15; 14t - 51

14t-51=B

0

— 30)(14t — 66)

3

Yg =
30}

66}
0 (4t — 20)(4t —16) + L2

3

14t -
3

14t -

[4t - 20;
(4t -16;

AB =
CB=
AB 1 CB <> ABCB

Suy ra ’

+ Ta co:

N\
@ 8|5
& 8IS
L 22
a1] m
e — |

i
o 8|5
Ll

0

o

<172 132t + 243

= D(9))

9
1

X
@{ °
3

atnén
B—AQ{XD ~1=5-(-3)
Yo ~5=-7-(-
Vay B(-3,-3),C(5),D(9;1).

Do B c6 hoanh do &m nén ta duoc B(-3;,-3).

+ ABCD Ia hinh chir
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Bai 15.

Ax—y-2=0
+ Goi N latrung diém cua CD, khi d6:
A(7) M(0:-T7)

IG=2IN=2IM =G =2T™

3 3 3

2 5 A c

5_X| =§(O—X|) XI :3 D() N
& 5 = B 1:>I(3;—l)

3=y =5(7-v)

+ Tac S,y =4S, =12=S,,, =3

2S 2.3 2
Mit khac Ml =35 = d(AMI)="2am _ 22 _ 2
AMD =" =35~ 5

+ Ta cé phuong trinh duong thang Ml : 2x—y-7=0
Goi A(a;a—2) € A, khi dé:

2 |2a-(@-2-7 2
d(A,MI):E@%:E
Do M la trung diém ctia AB va | la trung diém caa AC,BD nén:

+ Véi AGD = B(-3,-15),C(3,-3), D(9;13)
Véi A(7,0) = B(-7;-1),C(13,12),D(-1,-2)
Vay A(31), B(-3,-15),C(9;13),D(3,-3)
hodc A(7;0),B(-7;-1),C(1312),D(-1%-2).

ola-g- 2@[a:3 {A(S;l)

a=7 A(7;0)

6. BAI TOAN 6:
Viét phuong trinh duong thing

TRUONG HOP 1: Badi todn khong cho vécto phdp tuyén (hodc vécto chi
phuong)
Bai toan 6.1
A.NOI DUNG BAI TOAN 6.1

Viét phwong trinh duong thing A di qua mét diém, cach mét diém cho truéc
mot khodng khong doi.
B. CACH GIAI CHUNG

Goi vtpt

n, =(ab)
d(N,A)=h

az+b?2£0; MeA

> Arax+by+ f(a,b)=0 N

L B

=const

184



a="?
T (*)=>a=kb —~ b ,, = Pphuong trinh A.

Gidi thich chi tiét:
+ Goi vécto phdp tuyén cia A 1a n, = (ab) (@2+b*=0), do A diqua M da

biét toa d¢ nén ta viét dwoc phwong trinh A ¢6 dang: ax+by+ f(a,b) =0 (phu
thudc vao 2 4n a,b).
+ St dung div kién A cich diém N cho truéc mdt khoing khong doi
(d(N,A) =h=const) gitip ta thiét lgp dwoc phwong trinh ding cip bic hai
g(a,b)=0 (@n a,b) . Tir ddy ta sé rit ra dwoc moi lien hé a=kb. Sau dé bang
thao tic “chon” , ta dwoc bg s6” (a;b) # (0;0) va suy ra dwgc phwong trinh A.
Ngoai cich gidi trén cdc ban c6 thé’ gidi theo cdch sau:
+  Goi phuong trinh duong thiang di qua diéim M (X,;Y,) c6 hé s6'géc K cd dang:
y=K(X=%)+ ¥, & kx—y -k +y, =0
Khidé d(N,A)=h< f (k) =0< k=?= phuwong trinh A.
+ Phuong trinh A ¢6 dang X—a=0 . Vi M(X,;Y,) € A nén suy ra phwong trinh
A:X-x,=0
Kiém tra diéu kien d(N,A) =h = két ludn.
Nhan xét:
Nhw vy dé chuyén cdc bai todn vé ndi dung Bai todn 6.1, ta cin khai thdc cdc di
kién ctia bai todn dé chi ra dwoc 2 diéu kién:
+ Duong thing dé di qua mot diéin da biét toa do.
+ Duong thing d6 cich mot diém cho trieée mét khodang tinh duoc.
C. ViDy GOC
Vi du. Trong mat phéng toa d6 Oxy, cho hai diém M (3;4) va N(2;1). Lap
phuong trinh dwong thing A di qua M sao cho khoang cach tir N t6i

duong thang A bang 1.

Giai
p
Cach 1: N1
— £ ]
Goi vécto phap tuyén cua A la
n,=(ab) (@°+b“#0), do A di qua M(L4)
M(L A
M (1 4) nén c6 phuong trinh
aE O Em o omm mmn i, B ani - 8 B s
S FEEE S S pEE b S ey He FEE S S
T T N LW N ¥ A B "IN
s R Snonn BN s s T A N o



a(x-D)+b(y-—4)=0< ax+by—-a-4b=0, khi d¢:

|2a+b—a-—4b| —
d(iN,A)=1leo—F— =1<|a-3p=va“+b
N=te= gy ok
2 _ 2, 12 2 b=0
< (@a-3Pp) =a"+b° = 8" -6ab=0<
3a=4b
Véi b=0, chon a=1 ta dwgc phuong trinh A:x—-1=0

a=4
Véi 3a=4b, chon { 3’ ta duwgc phuong trinh A:4x+3y—-16=0.

Cach 2:
+ Phuong trinh A di qua M (L 4) ¢ hé s6 goc K, ¢6 dang: y=k(x-1)+4
hay kx—y—-k+4=0

Khi do
|2k-1-k+4|

Vk? +12

Suy ra phuong trinh A —%X— y+%+4: 0« 4x+3y-16=0

4

d(N,A) =1 =1<:>(k+3)2=k2+1<:>6k:—8<:>k=—3

+ Phuong trinh A c6dang Xx—a=0.Vi M(,4)eA=1-a=0< a=1hay
A:x-1=0
[2-4
Khi d6 d(N,A):Tzl (thda man)
Vay phuong trinh A phai tim la 4X+3y—16=0 hogc X-1=0.

D. CAC ViDU MO RONG
Vi du 1. Trong mat phang toa dd Oxy, cho duong tron

(C): X*+y*—4x-8y—-5=0. Viét phuong trinh dudong thing A di qua
diém M (5;2) va cat duong tron (C) tai hai diém A, B sao cho AB= 52.

Phdn tich huéng giai:

* Duong thing A cin viét di qua diém M (5;2) . Do vdy ta cdn khai thic thém cdc
dir kién ctia bai todn dé’cé dwgc yéu to “cé loi” lién quan t0i A.

* Dit kign A cat dwong tron (C) tai hai diem A,B vdi AB =52, cho ta bi¢t
dwoc khodng cdch tiv tdm | (2;4) cia (C) t0i A. Cu thé'néu goi H la hinh chiéu ciia
| trén A thitacé d(1,A) = 1H =~/ IA* — HA?

ng trinh A dwoc “thdo g6 theo géc nhin cuia Bai todn 6.1.
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Gidi
+ DPuong tron (C) ¢ tam [(2;4)
vabankinh R=1A=5

Goi H la hinh chiéu vudng goc

A(7)

caa | tréen AB= AH :E:¥

Khi d6 IH =+/IA*— AH? = =
+ Goi vécto phap tuyén cia A 1a n, = (a;b) (a?+b? = 0)

Do A diqua M (5;2) nén c6 phuong trinh:

a(x-5)+b(y-2)=0«< ax+by-5a—-2b=0, khi do:

2a+4b—-5a-2b
d(l,A)=1IH @| |=5‘/§<:>4(3a—2b)2=50(a2+b2)
Ja +b° 2

a=-b

& 7a° +24ab+17b° =0 < (a+b)(7a+17b) =0 <
7a=-17b

a=1
+ Véi a=-b, chon {b 1suy ra phuong trinh A:X-y-3=0

a=17
Véi 7Ta=-17b, chon {b 4 suy ra phuong trinh A:17Xx—-7y—-71=0

Vay phuong trinh duong thing A can lagp la : X—y-3=0 hodc
17x-7y—-71=0.

Vi du 2 (Khéi A, A1 - 2014). Trong mat phéng voi hé toa do Oxy, cho hinh
vuong ABCD c6 diém M la trung diém cua doan AB va N la diém thudc
doan AC sao cho AN =3NC. Viét phuong trinh duong thang CD, biét
rang M (L 2) va N(2-1).

Phan tich huong gidi:

*

Yéu cdu bai todn viét phwong trinh CD, gitip ta hudng téi viée gin két cdc dir kién
dé’ tim cic yéu to'lien quan t6i dwong thang CD. Bai todn cho biét toa do hai diéin
M (L 2) va N(2,-1) cing véi dir kien AN =3NC, khién ta nghi téi vigc tim toa

ds diém E (v6i MNNCD ={E}). Diéu nay hoan toan c6 thé'lam dugc nho vio

5

R

IR
o
£33
=

ey
i
0
o
N
Ly
e

T

e
ettt
b

o

o
i
52
s
£

55
o
s

£
e

i

i
ik
T,
b
et
b £

o

i
b

b2
b3



* V6i M(L2), N(2,-1) va diém E vira tim dwoc, cfng véi cic diém déu xic dinh
16 vi tri, nén ta dé dang cd dwoc dg dai canh cia hinh vudéng dya vao dé dai MN  (hodgc
ME ) . Nghia la ta sé tinh diroc khodng cich tir M téi DC . Nhw vdy liic nay da xudt
hién ngi dung Bai todn 6.1, gitip ta viét dwoc phwong trinh dwong thang CD . Cu thé
CD di qua diém E di biét toa dj va cich diéim M mot khodang xic dinh.
Sau didy la 1oi gidi chi tiét cho vi du trén: M@12)
Gigi  * B
+ Goi MNNCD ={E} va H la hinh

chiéu vudng goc cia M trén CD. AN=3NC N_—
Khi d6 theo dinh ly Ta-let ta c6 i -
w:ﬂ:33W:3N—E *)
NE NC D H "™ E
+ Goi E(Xy) suyra NE = (x—2,y+1) vavéi MN = (L—-3)

7

Do d6 (*)©{1:3(x—2) = X:§ :E[Z;—ZJ
-3=3(y+1)) 5 3

+ Do ECZEAM = HE:gAM :lAB:lMH nén ta dat:
3 3 3 3

HE =m= MH =3m.

Khi do MH2+HE2:ME2c>1Om2:%<:> m:g = MH =4

+ Goi Ny, =(a;b) véi a2 +b*=0

Khi d6 phuong trinh CD ¢6 dang;:

a(x—gj+b(y+2):0<:> 3ax+3by—7a+6b=0

|3a+6b—7a+6h)
=4

V9a’® + 9b?

a=0
<:>|3b—a|:«/9(a2+b2)<:>8a2+6ab:0<:{4a_ -
Véi a=0 ta chon b=1, khi d6 phuong trinh CD la: y+2=0

Véi 4a=-3p chon a=3 va b=-4 , khi d6 CD c6 phuwong trinh:
3Xx—4y-15=0

Tac6 d(M,CD)=MH <
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Chu y:

Ngoai cich gidi trén cdc ban ¢ thé tham khdo thém cic cdch gidi khic ¢ Vi du 10
trong cdch ra dé 3 thudc Bai todn 1 va ¢ Bai 3.2 trong Phdn 3 — phdt trién cdc bdi
todn.

Vi du 3. Trong mat phang toa do Oxy, cho duong tron
(T):X*+y?—6X+2y+6=0, va diém A(1;3). Viét phuong trinh dudong
thang di qua A va cat (T) tai B va C saocho AB=BC.

Phdn tich hwong giai:
* Giong nhuw Vi dy 1, dwong thing A cdin viét di qua diem A(L3) . Nhw vy lic

nay ta dang thiéu mot div kién lién quan t6i A
* Ditkign A di qua A va cat (T) tai B va C sao cho AB=BC, giilp ta tinh
dwgc khoang cich tie | téi A. Khi d6 viéc viét phwong trinh A dwoc giai quyét theo
Q6c nhin cua Badi todn 6.1.

Sau ddy la 10i gidi chi tiét cho vi du trén:

Giai

r _ A
AL:3) B\E/C

+ DPuong tron (T) c¢6 tam |(3;—1) vaban kinh R=2

Tacé IA=25>R, suy ra A nam ngoai duong tron.
Goi A la duwong thang can lap va H 1a hinh chiéu vudng goc ctia | trén A.
Luc nay ta sé di tinh IH theo hai cach sau:
Cidch 1:
Pt IH =a= BH =VIA?~IH? =\4-a’ .
Do AB=BC = AH =3BH =3J4-2a’
Khi d6 IH?2+AH?2=1A*> < a?+9(4-a%)=20<a’=2=a=+/2 hay
IH =2
Cdch 2:
Phuong tich ctia diém A d6i v6i duong tron (T):

P, = AB.AC = Al°-R* < AB.2AB=20-4

A/(T)
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& AB’=8 AB=2/2=BC = BH =42
Suyra IH =+/IB2-BH? =/4-2=4/2
+ Goi vécto phdp tuyén cta A la n?=(a; b) (a®*+b®#0), do A di qua
A(L; 3) nén c6 phuong trinh: a(x—-1)+b(y-3)=0< ax+by—-a—-3b=0,
[3a—b-a-3p|
H<
Jal +1?

khi d6:d(1,A) = =2 & 4a-2b)? = 2(a% +b?)

a=b
a=7b
+ Véi a=Db, chon a=b=1 suy ra phuwong trinh A:x+y—-4=0

< a2-8ab+7b? =0« (a—b)(a—T7b) :o@[

Véi a=7b, chon { suy ra phuong trinh A:7X+y-10=0

Vay phuong trinh duong thang A cin lap la : X+y-4=0 hodc
7x+y-10=0.
Vi du 4. Trong mat phang toa d6 OXy, cho duong tron

(T):(x=D?+(y—-2)*>=5 ngoai tiép tiép tam gidc déu ABC, . Puong

. 7 .
thing BC di qua diém M (51 2) . Hay xac dinh toa do diém A.

Phdn tich hwéng giai:

*  Dit kign duong thang BC di qua dieim M (; 2) Qoi y ta nén di viét phwong

trinh BC. Mdt khdc, néu viét dwpc phwong trinh BC ta sé viét dicoc phwong trinh
Al va suy ra dwgc toa do hinh chiéu H cia | trén BC. Khi d6 nho Bdi todn 5.1
(cdc ban dd tim hiéu phén trirée) v6i hé thie AH =3IH sé gitip ta dé dang tim duoc
toa do diem A.

* Bai todn 6.1 s¢ gilp ta viét dwoc phwong trinh BC, khi BC di qua dién

M(Z;ZJ va d(1,BC)=R. A7)

2
Sau diy la 1oi gidi chi tiét cho vi du trén: ‘\

Giai

+ DPuong tron (T) c6 tam | (L 2) vaban kinh R= f
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Do BC diqua M (g, 2) nén c6 phuong trinh:

a(x—gj+b(y—2) =0« 2ax+2by—-7a-4b=0

Do BC tiép xtc véi (T) nén ta co:
|2a+4b—7a—4b|_\/g

V4a® + 4b?

o 25a° =20(a° +b*) o a’ =4’ < {

d(l1,BC)=R<

a=2b
a=-2b

Goi H 1ahinh chiéu ctia | trén BC vagoi A(mn), khids AH =3IH (*)

+ Véi a=2b, chon {b ta duoc phuong trinh BC:2x+y—-9=0

Suy ra phuong trinh IH: Xx—2y+3=0
Suy ra toa d6 diém H la nghiém ctia hé :

2x+y-9=0 (x=3 AH =(3-m;3-n)
S >HG3)=1__.
X—2y+3=0 y=3 IH =(21)

3-m=6 {m:—S

& = A(-3,0)
3-n=3 n=0

Khi d6 (*) <:>{

a=2
+ Véi a=-2b, chon {b 1 ta dwoc phuong trinh BC:2Xx—-y-5=0

Suy ra phuong trinh IH: Xx+2y-5=0
Suy ra toa d diém H la nghiém ctia hé :

2x-y-5=0 [x=3 AH = (3-m1-n)
S =>HGB)=<__
X+2y-5=0 y=1 IH=(2-1)

3-m=6 m=-3
Khi dé (*) < = = A(-34)
1-n=-3 4

Vay A(-3,0) hodc A(-3;4).

s

Chii y:
Ngoai cdch gidi trén cdc ban c6 thé tham khdo thém cich Qidi thit hai qua mQt bai

Bai 8 (phin bai tdp dp d

tiwong tw - Badi 8 (phan bai tap dp dung).
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Vi du 5. Trong mit phang toa ¢ OXy, cho hinh vuéng ABCD c6 diém
A(-2;3). biém M (4;—1) nam trén canh BC, duong thang AM cat duong
thing DC tai diém N(7;-3). Xac dinh toa d6 cac dinh con lai cta hinh
vudng ABCD biét C 6 toa do nguyén.

Gidi
Cich 1: A(-2:3) B(?)
Do MC // AD nén ta co:

NC NM &F+22 21 M{4-1)
ND NA J92i162 3

D(7) ()
@ND—_CDzij ND=§CD=§AD
ND 3 2 2

Khi d6 xét tam gidc AND ta duoc:

N(7:-3)

AD?+ ND? = AN? & AD2+%AD2:117<:> AD? =36 < AD =6

Goi n=(a;b) (véi a®+b?#0) 1a vecto phap tuyéh ctia duong thing DC .
Vay DC di qua N(7;—3) nén cé phuong trinh:

a(x—7)+b(y+3)=0< ax+by-7a+30=0

2a+30-7a+30 5

< [3a—2b|=2Va* +b’ < 5a% —12ab = o@{

Ta cé: d(A DC)=DC < -

a=0
5a=12b
+ Véi a=0, chon b=1 ta duoc phuong trinh DC:y+3=0

Khi d6 BC di qua M(4;-1) va vudng goc véi DC c6 phuong trinh:
X-4=0

= C(4,-3)

X-4=0 3
Tuong tw ta c6 phuong trinh AD : X+2=0= D(-2;-3)
Phuong trinh AB:y=3= B(4;3)

o . _|y+3=0 x=4
Suy ra toa dd di€m C 1a nghiém ctia hé &

a=12
+ Véi 5a=120, chon {b 5 ta duoc phuong trinh DC :12x+5y—-69=0
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Khi d6 phuong trinh BC di qua M(4;-1) va vudng goc véi DC b
phuong trinh: 5X-12y-32=0

Suy ra toa dd diém C 1a nghiém ctia hé:

76
(6
{12x+5y—6920<:> 13 :C(E;—ij (loai)
5x-12y-32=0" | 3 13° 13
T 13
Vay B(4;3),C(4,-3),D(-2,-3)

Ngoai cich gidi trén cdc ban c6 thé’tham khdo thém cich gidi thit 2 sau:
Cich 2:
Goi n=(a;b) (wvéi @®+b? = 0) la vecto phdp tuyéh ciia dwong thing DC .
Viay DC di qua N(7;,-3) nén cé phwrong trinh:
a(x-7)+b(y+3)=0«< ax+by-7a+3b=0
Khi @6 AD di qua A(—-2;3) va vudng goc véi DC nén cé phwong trinh:
bx—ay+3a+2b=0
Do ABCD Ia hinh vudng nén ta co:
|-2a+3b—7a+3b| |4b+a+3a+2b)
JaZ+b?  Jarep?
a=0
5a=12b

d(A,DC) =d(M, AD) <

< |9a—6b| =|4a+6h) @{

Dén ddy viéc trinh bay tiép theo giong nhw Cdch 1
* Néu AM,N khong thing hang (N vin thuéc DC ) thi Cdch 1 6 bai todn trén sé
bi “v6 higu”, song Cdch 2 van phdt huy tdc dung. Nhw vdy tiy vao dir kign va so'ligu

cuia dé bai chiing ta c6 thé' “linh hoat” trong vigc chon cich Qidi tdi wu cho bai todn.

Vi du 6. Trong mét phang toa d6 OXy, cho duong thang A: X+Yy—2=0 va
diém M (3;0). Duong thang A' qua M cat dwong thang A tai A.Goi H
la hinh chiéu vudng goc ctia A 1én truc OX. Viét phuong trinh duong thang

2
=

A', biét khoang cach tt H dén A' bang
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A
+ Goi n=(a;h) (v6i a>+b®=0) la vecto phap tuyén cia A', khi d6 A" di

qua M (3,0) nén c6 huong trinh : ax+by—-3a=0

+ Khi d6 toa do diém A 1a nghiém cta hé:
_3a-2b
ax+by-3a=0 " a-b (3a—2b_ a j
& >A — —
X+y-2=0 a a-b a-b
y=-—r
a-b
3a—2b;OJ
a-b

Do H la hinh chiéu vudng goc cia A trén OX= H (

+ Ta co:
3a-2b
> [*acp 7 2
=— < 5a%h* = 4(a’ +b’)(a—Db)?

d(H,AI):EQ—aZ b2 \/g
1, +
a=2b 5 5
(vi 2a°+ab+2b° >0)

a—2b)(2a-b)(2a®+ab+2b*)=0
< ( )( )(2a° +ab+2b") =0 < 2a=b

a=2
+ Véi a=2b, chon ta dugc phuong trinh A': 2Xx+y—-6=0

a=1
Véi 2a=D chon ta duoc phuong trinh A': X+2y—-3=0

Vay phuong trinh A' can lap la: 2Xx+y—6=0 hodc x+2y-3=0.
Vi du 7. Trong mit phang toa d OXy, cho hinh thang ABCD vuéng &
dinh A c6 dién tich bing 50, dinh C(2;—5), AD =3BC. Biét duong thing

AB di qua diém M (—%;OJ, duong thang AD di qua diém N(-3;5).




A
N(-3:5)

+ Do AD =3BC = AD//BC = D =90 (do A=90°)

Do AB khong song song vdi cac hé truc toa dd nén ta goi I‘I—AE; = b) (voi

b=0) 1a vecto phap tuyén cia AB, suy ra vecto phdp tuyén caa AD Ia
n, = (b;-1).

Khi d6 AB diqua M (—%;OJ nén c6 phuong trinh : X+ by+% =0

AD diqua N(-3;5) nén c6 phuong trinh :bx—y+30+5=0

+ Tach: Sy = (BC+;«D).AB _ [d(C,AB)+3d((2:,AB)].d(C,AD)

=2d(C, AB).d(C, AD)

Mat khac S,gp =90, suy ra:
5
‘2 - Sb‘ [5b+10

. =25
Jb2+1 b2 +1

d(C, AB).d(C, AD) = 25 <

3b-2=2

<:>|2b2+3b—2)|=2(1+b2)<:> , =N
4h°+3b=0

Véi b:g: AB:x+gy+%:0 hay AB:6x+8y+3=0;

Véi b:—%: AB:x—%y+%=0 hay AB:4x—-3y+2=0.

Vay phuong trinh duong thang AB can lap 1a 6Xx+8y+3=0 hodc
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Nhin xét:

O bai todn trén thay vi goi vecto phip tuyén N= (a;b) theo 2 @n a,b nhw cic bai
todn quen thudc chung ta da lam, thi trong bai toin nay ta da “linh hoat” goi
@ =(Lb) theo mot dn b nho div kién dwong thing AB khong song song véi cic
truc toa do .

Bai toan 6.2
A.NOI DUNG BAI TOAN 6.2

Viét phwong trinh duwong thing A di qua mot diém, tao voi duong thing cho
trudc mot géc khong doi. A
B. CACH GIAI CHUNG

Goi vtpt : - A()

E _ (a’ b) a2+b2¢0, M EA% / M

A:ax+by+ f(a,b)=0 M) cos(A,A")=cosa (%)

e (*) = LA 21 =COSa<:>g(a,b)=O:>a=kb&> b_9:>phu)0ng
AT A" -

trinh A.
Giai thich chi tiét:

+ Goi vécto phdp tuyén cua A la I‘TA =(ab) (@*+b*#0), do A diqua M da
biét toa d¢ nén ta viét dwoc phwong trinh A ¢6 dang: ax+by+ f(a,b) =0 (phu
thudc vao 2 dn a,b).

+ Stz dung dir kién géc tao béi A va A' bang & ((A,A")=a ) bang cich dp dung

. , \ ‘nA'nA' |a.a'+ b.b'|
cong thitc cos(A,A") = COSar < ———— = COSa < =C0Sa
n,|.|n,. Jal +b? a2+ b?

gitip ta thiét 1dp dwoc phuong trinh ding cdp bac hai g(a,b) =0 (@n a,b) . Tir ddy
ta sé rut ra dwgc moi lien h¢ a=Kb. Sau dé bang thao tic “chon” , ta dwgc b s6’

(a;b) = (0;0) va suy ra dwgc phwong trinh A.

s

Chu y
Ngoai cich gidi trén cic ban c6 thé’gidi theo cdch sau:

+  Goi phuong trinh dwong thing di qua diém M (Xy;Y,) cd hé s6'géc K cd dang:
y=K(X=X%)+ ¥, & kx—y-lxg +y, =0
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n,.n,
L= cosar < f(K) =0 k= 2= phuong
n,|./n,.

Khi d6 cos(A,A") =cosa <

trinh A.
+ Phuong trinh A c¢6dang X—a=0 . Vi M(X,;Y,) €A nén suy ra phwong trinh
A:Xx=%=0
Kiém tra diéu kién COS(A,A") = coSa = két ludn.
Nhan xét:
Nhu vdy dé chuyén cdc bai todn vé ngi dung Bai todn 6.2 ta cin khai thic cic di
kién ciia bai todn dé’chi ra dwoc 2 diéu kién:
+ Duong thing d6 di qua mét diéin da biét toa dg.
+ Duong thing tao véi dwong thing cho truée mét gc xdc dinh (khong doi).
C. viDpy GOC
Vi du. Trong mét phang toa &6 OXy, cho duong thang A' c6 phurong trinh
2x+3y+1=0 va diém M (L1). Viét phuong trinh duong thang A di qua

M va tao véi duong thang A' mot goc 45°.

Gidi:
Cach 1: A 2x+3p+1=0
+ Goi vécto phap tuyén cua A la
n =(ab) (@+b*=0), do A di e A
qua M(LD nén c6 phuong trinh: T M)
a(x-1)+b(y-1)=0< ax+by—-a-b=0

Véi A’ c6 vécto phap tuyén n,. = (2;3), khi dé:

(A,A')=45°<:>COS(A,A')=L<:>

J2
2a+30
2230 1 ooa s any 1387 4 1)

<~
Ja2+p2 2243 V2

< 5a° —24ab-5b* =0« (5a+b)(a-5b) =0

a=-b
a=>5b

+ Véi 5a=-b, chon be 5 suy ra phuong trinh A:X-5y+4=0
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a=5
Véi a=5b, chon { suy ra phuong trinh A:5x+y—-6=0

Vay phuong trinh duong thing A can lap la: X—5y+4=0 hosc
5x+y-6=0.
Cach 2:
+ Goi AﬂA':{l} vagoi |(1+3t;-1-2t)e A", suy ra W=(3t;—2—2t) va
véi U, = (3-2)

33 -2(-2-2t
Khi d6: (A,A')=45°<:>cos(A,A')=ic> | ( | 1
V2 T Jot (242713 V2

< 2(13t+4) =13(131 + 8t +4) = 1692 +104:—20=0
,__10 (_E.l
T 13 13'13

=
tzi | g_g
13 13° 3

+ Voéi I(—%;l—;), duong thang A di qua I(_%;TZJ’M@]—) c6 phuong
trinh: X-5y+4=0
19 17 . 19 17
Véi | | —;—— |, duong thang A di | —:—— |,M (L1 c6 phuo
i (l 3) ng thing i qua [13 13) (LD 6 phuong

trinh: 5Xx+y—-6=0

Vay phuong trinh duong thang A can lagp la : X—5y+4=0 hoic
5x+y-6=0.
Cich 3:
+ Phuong trinh A di qua M (L1) ¢ hé s goc K, c6 dang:

y=k(x-1)+1hay kx—y—k+1=0=n, = (k;-1)

Véi A' o vécto phép tuyén I‘I—A. =(2,3), khi d¢:

(A,A")=45° @COS(A,A'):%A

2k -
o 3 1 2(2k —3)? = 14(k? +1)

JE+2 s 2
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k== A:X-5y+4=0
&5k +24k-5=0<| 5 = y+
A:5x+y-6=0

k=-5
+ Phuong trinh A ¢6 dang X—a=0.Vi M(}1)eA=1-a=0< a=1 hay
A:x-1=0
L o 2 1 R s
Khi d6 c0S(A,A") = —— # — (khéng thoa man)

Vi3 V2
Vay phuong trinh duong thang A can lagp la : X—5y+4=0 hoic
5x+y-6=0.
D. CAC VI DU MO RONG
Vi du 1. Trong mét phéang toa d OXy, cho tam gidc ABC can tai A, phuong
trinh duong thang AB va BC lan luot 1a Xx+2y—-5=0 va 3x—-y+7=0.
Viét phuong trinh duong thang AC, biét AC di qua diém F(L-3).

Phdn tich huéng giai:

*

Bai todn yéu cdu viét phwong trinh dwong thing AC, khi cho biet AC di qua
F (L —3). Nhw vdy ta cin khai thic thém mot yéu t6'lién quan t6i AC dé'cd dwroc ddp
s0’cia bai todn.
*  Dir kién tam gidgc ABC cin tai A cho ta biét diroc B=C. Mt khdc bai todn cho
biét phirong trinh AB, BC nhw vdy goc B la hoan toan xdic dinh. Liic nay ta da thdy
16 dwgc Bdi todn 6.2 , khi AC di qua F(3,—3) va tao véi BC mot géc khong doi
(diing bang géc B). Viy ta da gidi quyét xong bai todn.

Sau didy la loi gidi chi tiét cho vi du trén:

Gidi

Cich 1: 4
+ Ta co vecto phap tuyén caa AB, BC lan luot )
la:n =12 van =(3-1).
F(L-3)

Goi vecto phap tuyén caa AC 1a n,=(a; b)B C 3x-pi7=0

véi a’+b?>#0
+ Tam gidc ABC cén nén: x+2y-35=0

n.n, L1 [t
n |E| V5 Jai+p?

ey JE ey e
% [

cosB =cosC <

|
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o a’+b* =5(3a-h)? < 22a> ~15ab+ 2b° =0

2a=b

& (2a-b)(11a-2b) =0
1la=2b

-1
+ Véi 2a=b, chon Z 2:>n3:(];2):>AC//AB (loai)

a= 2 —
+ Véi 1la=2b, chon =n,=(211)
b=11
Khi d6 AC di qua F(L;,—3) va c6 vec to phép tuyén N, =(211) nén c6

phuong trinh: 2X+11y+31=0

s

Chii g:
Ngoai cich gidi trén cdc ban c6 thé'tham khdo thém cich gidi sau:
Cdch 2: A
+ Goi A la duong thing di qua o)
F (L —3) va song song v6i BC
Khi d6 A c6 phuong trinh: E/ NF(L-3)
-y-6=0 : 2/ “L \c 3x-y+7=0
+ Goi ANAB={E}, khi d6 toa dd /

diém E la nghiém cua hé: x+2y—5=0

X_17

3X-y-6=0 7
{ y Rt 7:>E(lz£%

9

7

X+2y-5=0

7
Do tam gidc ABC cantai A nén AH 1 BC, do ddé AH c6 phuong trinh:

+ Goi H la trung diém caa EF = H (%,—9]

x—%+3(y+gj=0<:> 7X+21ly+6=0

Suy ra toa d diém A la nghiém cta hé :
117
7x+21ly+6=0 T 7 117 41
& = A ;
X+2y-5=0 42

£
£
&
b
£
b
o
£
£
£
£
£
£
£
£
£
i
£
£
£
£

SR ekttt e e i e e e T, el R
SRR et S e ki, gih G et e et R SR et
SRR ekttt et S SR, A et ek AT gt G et
SRR et bt ST i, R R, S R S et
SRR ekttt et e S SRR, et aiih SRR et
e SR e R SRR, S e el SR et
e ettt et e e e et SR, A SRR et
e R et gelih AR sl R e SR S R S et
el LS Seli mmmnttt, L R W e L Wi d e
W R R e A Wi, Wik R TR e W dRERooooo e
bttt ik, SRR ekt ekt SR bttt ety el ettt SOE RRRRRRLOO ettt



Khi d6 FA= @;—E _10
7 7 7

Suy ra phuong trinh AC: 2x+11y+31=0
Vidu 2. (D -2012 - CB) Trong mat phéng toa d6 Oxy, cho hinh chi* nhat

ABCD. Céc dudng thang AC va AD lan luot c6 phuong trinh 1a X+ 3y =0

(1 -2) = n., = (212)

va X—Y+4=0; duong théng BD di qua diém M (—%;1}. Tim toa dd cac

dinh cta hinh chit nhat ABCD.

Phdn tich hwéng giai:

Néu ta di hiéu va gidi quyét t6t Vi du 1 thi ban sé nhdn ra yéu cdu 6 vi du nay thuc
ra ciing twong tw . Khi nguoi ra dé cé gang “gidu” Vi du 1 trén bing viéc thay né béi
mot hinh thirc dién dat khic thong qua bai todn hinh chiv nhdt. Thit vdy :
* Neéu goi AC(\BD ta sé dugc tam gidc |AD cdn va giong vdi ndi dung ciia Vi du
1 ma ta di lam & trén. Do dé ta sé tim dwoc cic diem A, D, .

*  Khi biét toa @6 A, D, | ta sé suy ra dwoc toa dg B,C khi | la trung diém ciia
BD, AC.

Sau ddy la 1oi gidi chi tiét: +3y=0
Gidi  pey
+ Toa d) diém A la nghiém )

x+3y=0 X=-3

cua hé S = A(-32
X—y+4=0 y=1 p

1
Vecto phép tuyén caia AC, AD I \ 37)
lan luotla n, = (1;3),n, = (1;-1)
Goi BD c6 vecto phap x—y+4=0
tuyén N, = (a;b) véi a2 +b? =0 A D(7)

+ Do ABCD 1a hinh chi* nhat nén: DAC = ADB <> cos DAC = cos ADB

o ‘cos(ﬂ,nj)

=‘cos(@,n?)
-3 [a-b

- & 4(a% +b?) =10(a—h)?
P+ AN2+12 a2+ b2 12 +1

=

s i S e o e
i st g R s i, hEE i GEE Y o G i
i o R e N R s e f
i oS O i R i
R, PiiEaaedi T UG SR S G e f
e e i ol S i A HEE oo it
o ot i N e i S i e f
co st M e T i e s
e R N s i e s
S GhE S SR S i ot i G e it



a=3b

< 3a’-10ab+3b* =0« (a—-3b)(3a-b) =0« 3a—b

a=3 — 1
+ Véi a=3b, chon b_1:r13:(3;1).Khi dé BD di qua M —5;1 )

vecto phap tuyén E =(3D nén c¢6 phuong trinh :
3(x+%)+ y-1=0<3x+y=0

Suy ra toa d6 diém D la nghiém cua hé:
X—-y+4=0 Xx=-1
y & = D(-13)
3x+y=0 y=3
Goi ACBD ={l}, khi d6 toa dd diém | 1a nghiém ctia hé:

x+3y=0 x=0
& = 1(0;00=0
3X+y=0 y=0
Khi d6 do I 1a trung diém cua AC va BD nén suy ra C(3,—-1) va B(1-3).
a=1 —
+ Véi 3a=D, chon b_3:>n3=(1;3)3BD//AC (loai)
Vi du 3. Trong mit phang toa dd OXy, cho hai duong thing
d :2x—y+5=0, d,:3x+6y—7=0. Lap phuong trinh duong thang di

qua diém M (2;-1) sao cho duong thang d6 cat hai duong thang d, va d,

tao ra mot tam gidc can tai dinh 1a giao diém cua d; va d,.

AN

d,3x+6y-7=0

Cdch 1: 7
+ DPuong thang d,,d, 1an lugt cé cic vecto phap tuyén EZ(Z; -1) va

n, =(3,6)
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+ Goi A la duong thing cin 1ap va cb vecto phép tuyén n=(ab) véi
a’+b*=0
Khi d6 A cat hai duwong thang d, va d, sé tao ra mot tam giac vudng can.
Suy ra goc tao boi A véi d; (hoic d,) bang 45°,
2a-b 1 -
Ja2+0? 5 2
a=3b
a=-b

Do d6: cos(A, d,) = cos45’ < 2(2a—b)* =5(a* +b?)

3% -8ab-3p? =0 (a—3b)(3a+h) =0

a=3

+ Véi a=3b, chon
b=1

Suy ra A di qua M (2;,—1) c6 vecto phap tuyén n=(3;1) c6 phuong trinh:
3X+y-5=0
a=1

+ Véi 3a=-b, chon
b=-3

Suy ra A di qua M (2;—1) c6 vecto phap tuyén n= (L —3) c6 phuong trinh:
x-3y-5=0
Vay duong thang can lap 1a: 3x+y—5=0 hoic Xx—3y-5=0
Cich 2:
+ Goi A la dudong thang can 1ap . Do A cat hai duwong thang d, va d, tao ra
mot tam gidc can tai dinh | la giao diém cua d; va d, nén A vudng goc véi
phan giac trong ctia goc | .
+ Cac duong phan giac tao boi d;, d, cé phuwong trinh:
2x-y+5 |3x+6y-7|
NN
3Xx-9y+22=0 (4A))
9x+3y+8=0 (A,)

< 3[2x-y+5/=[3x+6y-7|

+ Voi A LA, suyra FIZ:ule(3;l) va A di qua M (2;-1)nén c6 phuong
trinh: 3(Xx—2)+(y+)=0<3x+y-5=0

>
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+ Vi ALA,, suyra F\Z = G; =(L-3) va A diqua M (2;,—) nén c6 phuong
trinh: (Xx—2)-3(y+1)=0< x-3y-5=0
Nhin xét:

O Cdch 1, ta khai thic yéi t6' dic biét ciia bai todn khi chira d, 1 d, . Néu khong
khai thdc diéu nay cic ban cd thé tao ra phwong trinh dn a,b bang viéc sir dung
cos(A,d,) = cos(A,d,). O Cdch 2, ta khai thic theo mt goc nhin khdc khi chi ra

dwong thing A cin ldp vudng géc véi phin gidc trong ciia dinh la giao cia d, va d,.

Vi du 4. Trong m3t phang toa do OXy, cho tam giac ABC vudng can tai A
va | la trung diém cta BC. Goi M (1_1;_4j la trung diém cta IB va N thudc
2

doan IC sao cho NC = 2NI Biét phuong trinh duong thing AN la
X—y—-2=0 va diém N cb toa d6 nguyén. Tim toa d6 cac dinh ctia tam
giac ABC.

Phdn tich huwéng gidi

*  Dir kién dé bai cho tam gidc ABC vuéng cin nén Al L BC . Nghia la néu biét
phuong cia Al ta s¢ viét dwoc phwong trinh BC, tir dé dé dang suy ra dwoc cdc

diem N,| ova tir ddy ta ciing suy ra dwgc toa do cic dinh cua tam gidc ABC. Nhw
vdy miu chot ciia bai todn lic nay la cin biét phwong cua Al .

* Ta c6 cic diem | ,M,N thudc doan BC déu cé vi tri xdc dinh, nén ta hoan toan
¢ thé’ tim dwoc moi lien hé giita d dai cic doan thing (néu cdn). Ma AN da biét
phwong trinh. Diéu nay goiyj ta di tinh géc IAN dé chuyén bai toin vé ndi dung Bdi
todn 6.2 . Liic do ta sé dé dang biét dwoc phwong cua Al va gidi quyét dwoc tron ven
bai todn.

Sau ddy la 10i gidi chi tiét cho vi du trén:

Giai

A7)
Pat IA=IB=1C=x= AN =+/IA*+IN?
9 3 B() ) c()
: wr“ _“- I N
— 1A X 3 |7 x—y=2=0
S cos|AN R
e I o Cl s S S, KRR R SHUG goar R nelCOOGl HNIRnediG
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Goi n=(a;b) (véi a®+b?>#0) la vecto phap tuyén ctia Al va c6

Ny = (L-1).

3

[a-bl

Khi dé: cosIAN =‘cos(ﬁ,@)

& 9(a® +b’) =5(a—b)* < 2a°

= 10 @i+ 2
& v

s
+5ab+2b” =

a=-b

& (2a+b)(a+2b) &

Véi 2a=-b, chon

-2b

2,suyra Flz(l‘—Z)

Khi d6 BC di qua M (1—21;—4j va vudng gbéc voi Al nén ¢ vecto phap

tuyén @ =(21.

Do d6 BC c6 phuong trinh: 2x+y—-7=0

Suy ra toa do diém
2Xx+y—-7=0
=
X-y-2=0
Mt khac, ta co:

o {
2MI =3IN <
2(

N la nghiém cua hé

X=3
= N(3,1)

x5 )30 [x -

y, +4)=31-y) 7

4 1(4,-1
]_::> ( ' )

Khi d6 Al di qua |(4—1) va 6 vecto phép tuyéh n=(L;—2) nén c6

phuong trinh: X—2y—

Suy ra toa d6 diém
X—-2y-6=0
X—y-2=0

6=0
A la nghiém ctia hé:

X=-2
= A(-2,-4
o AC2Y

Do M 1a trung diém cta 1B, suy ra B(7;-7)va | 1a trung diém caa BC,

suy ra C(1; 5).

+ Véi a=-2b, chon

, suy ra n= (-1
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Khi d6 BC di qua M 1—;;—4 va vudng goc voi Al nén co vecto phap
tuyén @ =(2).
Do d6 BC c¢6 phuong trinh: X+ 2y+g =0

Suy ra toa dd diém N la nghiém ctia hé :
1
5 X==
X+2y+—=0
y 2 & 2 =N l;—E (loai)
3 2 2

X-y-2=0 y:—E

Vi du 5. Trong mat phang toa & Oxy, cho hinh vuong ABCD. Diém

7 , : . .
M E,E la trung di€ém cua AB. Diém N ndm trén doan AC sao cho

AN =3NC. Tim toa d6 diém A biét phuong trinh duong thiang DN 1Ia
2X—y—-9=0va A c6éhoanh d¢ nho hon 2.

Phdn tich huwéng gidi:

* Bai todn cdn tim toa dg diém A. Liic nay ta cdn gin két cic thong s’ da cho ciia dé
7

bai (M g’i ; AN =3NC; DN :2x—y—-9=0) dé tao moi lién hé “cé lpi” cho
diem A.

*  Nho viéc vé hinh chinh xdc ta dé dang nhan ra dwoc MN L DN, khi d6 bing viéc
s dung kién thirc hinh hoc so cdp ta sé chi ra dwoc diéu nay.

*  Khi c6 dwge MN L DN ta sé tim diwoc toa do diém N, suy ra d¢ dai MN va
tinh dwoc dg dai dogn AM , dong thoi ta sé viét dwgc phwong trinh AC theo géc
nhin ctia Bai todn 6.2 — khi AC di qua N tao v6i DN mot géc diing bang gdc

ZAMD wvéi cosZAMN :ﬂ i =const.

DM /5
* Nhw vdy A dang nam trén dwong AC da biét phwong trinh va cich M mot
khodng xdc dinh. Do d6 ta sé dé dang tim dwoc toa dg diém A theo ni dung ciia Bdi
todn 1.

Sau didy la 1oi gidi chi tiét cho vi du trén:
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Giai

r

to phap
(ab) voi

\

a goi vec

=4m v

+ bat AB

0

x—y—9=

2

N

(=]

41

AL

tuyén cua AC 1a N,

a’+b*=0

2

Goi duong thang di qua N song

M

a ca

t AB,DC lan

G AD v
lwot tai E,F.

song voi

= ANFD

= AMEN

=m

ME = NF
NE = DF =3m

Khi do {

o~ o~

o~

= D,=N,= N, +N, =90" = MND

=90’

A

Suy ra ti gidc AMND néi tiép duong tron va MN cé phuong trinh:

0

Khi d6 toa d6 diém N 1

+ Tacdé ME? + NE?

2x+4y-19

iém cta hé:

anghiém c

\

=0

2x+4y-19
2x—y-9=0

5
4

MN? < m* +(3m)® =
32
—osm="=

8
+ Mat khac: AMD

()

a2
2
AD)

an cung

7
g

AM =2m
h

\

cung ¢

AND (

<> cos AMD = cosA/NB

4

—

9

s nf =

—

|2a—b

Jamy+@m?  Jai+b7 A5

2m

f

AM z‘cos(ﬁ;g’ﬁ;;)
<:>a2+b2=(2a—b)2<:>3a2—4ab=0<:>[

<> —

MD

: 2} c6 phuong

1
2

=0
3a=4b

a
(0:) = AC di qua N(

=0, chon b:l:@

+ Vdi a

0
Goi A(t;2) € AC, khidé:

trinh: y—2
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2 2 B .
(*)@AM2=g©(t—§j J{E] :gc>t2—5t+4=0<3[t_1:[A(l2)
2N 2\ 2 t=4" | A42)

a=
+ Vo6i 3a=4b, chon {b

4 — . 11 .
=>N,.=(43) = AC di qua N E;Z co
phuong trinh: 4X+3y—-28=0

2 2
Goi A(7+3t;—4t)eAC,khidé:(*)AM2:g 3¢+% ; 4z+% :%

tz_Z A(E§]

5'5
> 25t2 + 55t + 28= 0 <> S,
4 (23_16}
t=—— A==
5 5'5

Do A c6 hoanh d6 nhé hon 2 nén ta duwoc AL 2).

Nhan xét:

*  Néu bai todn khong cho diéu kién A c6 hoanh d¢ nhd hon 2, ta vin cé mot diéu

——— _ 1
kién d¢ logi b6t nghiém cia A la MAN =45° hay cos(AM, AN) = ﬁ Khi do
ta sé dwgc dap s6 cuia bai toan la A(L 2) hodc A(% ; %) .

Ngoai cich tim A bang viéc viét phwong trinh AC dé chuyén vé Bai todn 1 nhw
trén . Ching ta cé thé tim A nho chi ra A la giao diém cia hai dwong tron
(M;MA) va (N; NA).

Vi du 6. Trong mat phang toa d6 OXy, cho hinh chit nhat ABCD ¢6
A(0;2). Goi H 1a hinh chiéu vudng gbéc caa B 1én AC. Trén tia d6i cta
BH 1ay diém E sao cho BE=AC. Biét phuong trinh duong thang
DE: x—y=0. Tim toa d6 dinh C cta hinh chi nhét, biét B ¢6 tung do

duong va D khong trung véi goc toa do.

*

Phdn tich huwéng gidi:

* Vi viéc cho BE=AC va diein A0;2) ciing véi phwong trinh dwong thing
DE: x—y=0. Ta nghi téi viéc gin két diém A(0;2) vdi duwong thang DE thong
qua BE = AC va cdc yéiu t6"dic trung trong hinh . Mudn lam dwoc diéu nay ta phin
doin “khd ning sé c6 mot dwong thiang di qua A tao v6i DE mdt goc xdc dinh (tinh
dwoc).
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*

Liic nay bang viéc ding cong cu hinh hoc thudn tiy ta sé dé dang chi ra dwoc gdc

ADE = 45° (chi tiét ¢ phdn bai gidi). Khi d6 viéc viét phiong trinh AD i don gidn
khi né thudc ngi dung cia Bai todn 6.2. Tir ddy viéc “thdo” cic diém tiép theo sé

~

B

~

khong cd gi kho khin.

Sau didy la loi gidi chi tiét cho vi du trén:

Giadi F K B

Ké EF L AD tai F va EF cat BC tai K.

Khi d6 ta co:

& x—y=0

! . [ B=A". 4(0;2) B

A=B, (+ACB=90")

Mit khac BE=AC, suyra: H

D e
BK = AB KF = AF
ABKE = AABC = = = EF =DF

n,

+

AC = C(2;5)

KE=BC KE=AD

Suy ra AFED vudng can tai F nén ADE = 45°
Goi n =(a;b) 1a vecto phap tuyéh cia AD, (véi a’+b?=0) va

= (1 —1) 1a vecto phap tuyén caa ED
Khi d¢ ta co:
I i1 ey
cosADE:‘cos n,n, || < cos45’ =LT©—:—
() W]~ V2 Vet oz
a=0
o (a-b)’=a’+b’ < ab=0<
b=0
Véi a=0, chon b=1 ta dugc phwong trinh AD:y—2=0
-2=0
Khi d6 toa d diém D la nghiém ctia hé {y O<:> Xx=y=2=D(22)
X—y=

Suy ra phuong trinh AB: X=0
Goi B(0;b) € AB vdéi b> 0, khi dé:

Siecp = AD.AB < 6= 2.|b— 2| <> b =5 hodc b=-1 (loai), suy ra B(0;5)

, 7 ,
Trung diém cua BD c¢6 toa do I(l;aj, cing la trung diém cua
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Khi d6 toa d¢ diém D la nghiém ctia hé

-0
X & x=y=0=D(0;0)= O (loai)
X-y=0

Vay C(2,5).

va AC=2BD. biém M(Z;%) thuéc duong

1

JE=
3

Vi du 7. Trong mit phang toa d OXy, cho hinh thoi ABCD c6 tam 1(3;3)

) thudc duong thang CD . Viét phuong trinh deong chéo BD.

thing AB va diém

Giai
Cdch1:
+ Goi N'la diém ddi xting véi

-

M|x=
b

4ﬂi N’
I

B
a;

)

A

N qua | (hay | 1a trung diém
thudc duong thang AB
1

cia NN') suy ra N'(3;5j
1=

3
g
lam vécto chi phuong, suy ra n—AB =(1-3
Phuwong trinh AB:X—-3y+2=0

1

(31

khi d6 AB nhéan MN'=(

cosp— Bl Bl Bl 1
AB  JAI2+BI2 J4BI2+BI2 5

P4t ABl =¢ .Do AC=2BD = Al =2BI ,suyra:

Goi @ = (a;b) 1a vecto phap tuyén caa duong thang BD, khi d6:

@iz |a—3p|
V5 Ja?+bh? 10

s a’l+6ab-7* =0

—

COS¢7=‘COS(nBD,nAB)

Véi a=b, chon a=b=1 hay n, = (1)

& 2(a® +b?) = (a—30)?

a=b
a=-7b

Khi d6 BD di qua | (3;3) nén c6 phuong trinh: X+y—-6=0

Véi a=-7b, chon
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Khi d6 BD di qua 1(3;3) nén c6 phuong trinh: 7X—y—-18=0
Vay phuong trinh BD la: X+ Yy—-6=0 hodc 7x—y-18=0.

Cdch 2: Cic ban tham khdo & Vi du 6 trong cdch ra dé 3 ¢ Bai todn 1
(0 vi du nay co thém diéu kién toa 49 B nguyeén)

Nhan xét:

Vi hinh binh hanh, hinh thoi, hinh chit nhdt va hinh vuéng nhin giao diém hai

dwong chéo la tdm d6i xitng cua hinh d6. Nén néu trong dé bai cho mgt diém thudc

m@t canh thi cic ban nén nghi t6i viéc tim diém doi xitng cua diém dé qua tim cua
hinh chiza no (¢ ddy tam da biét toa do).

Vi du 8. Trong mit phang toa 6 OXy, cho tam giac ABC vuéng tai A. Goi
M la diém trén canh AC sao cho AB=3AM . Duong tron tam | (1;-1)
duong kinh CM cét BM tai Dva duong thang di qua hai diém C,D c6
phuong trinh X—3y—6=0. Xé4c dinh toa d0 cdc dinh cua tam giac ABC

, 4
biét duong thang BC diqua N (5, Oj vadiém C c6 hoanh d6 duong,.

Giai y A
Gidi NI
137
Do gA\\C,B/[f: cung nhin BC
dudéi mot géc vuong nén BADC
ndi tiép duong tron. _ ¢ B()
i — A0 M
Khi d6 ABM = DCM (cung chan AD) ®
Mét khac D
cosABM = 2 AB M _ 3 _ osDeM =

BM JAamM?+AB? 10AMZ 10 J10
Goi a = (a;b) (véi a@®+b? #0) la vecto phép tuyén cua AC, n: =(-3

1a vecto phap tuyén caa DC

+

Khi d6 ta cé:
3 ‘Eﬁz‘ o 3 |a—30|
715 []n] © V0 Va0
a=0
4da=-3b
Véi a=0, chon b=1, suy ra AC di qua |(L,—1) cb vecto phap tuyén

=

cosDCM =‘cos(ﬂ,nj)

(a—3b)? =9(a2+b2)<:>4a2+3ab=0c>[

E =(0;1) nén c6 phuong trinh: y+1=0
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Do d6 toa do diém C la nghiém ctia hé :
y+1=0 Xx=3

CB-1) = M(-L1
x-3y-6=0"" |y=—1~ CEH=MELD)

Khi d6 BC diqua C(3-1) va N (g;Oj nén cé phuong trinh:

3x+5y-4=0
BD di qua M (-1 -1) va vuong géc véi CD nén c6 phuong trinh:
3X+y+4=0
Suy ra toa 6 diém B la nghiém cua hé:
3x+5y-4=0 X=-2
f—
3X+y+4=0 y=2
Suy ra phuwong trinh AB:Xx+2=0
Do d6 toa do diém A la nghiém cta hé:
y+1=0 X=-2
f—
X+2=0 y=-1
+ Vo6i da=-3ba=3b=-4, suy ra AC di qua |(L-1) c6 vecto phap
tuyén n, = (3;—4) nén c6 phuong trinh: 3x—4y—7=0.

= B(-22)
= A(-2-1)

Do d6 toa do diém C 1a nghiém ctia hé :
e 3
3x—4y-7=0 T 5
y & 5 =C 3.
X-3y-6=0 11

5
Vay A(-2,-1),B(-22),C(3-1).
Vi du 9. Trong mit phang toa &6 OXy, cho hinh vuong ABCD. Goi E la

trung diém cua AD, H(E‘—éj la hinh chiéu cia B 1én CE va

5

M (§_§j la trung diém caa doan BH . Xac dinh toa d6 cac dinh cua hinh
5 5
vudng ABCD, biét A c6 hoanh do am.
Gidi
+ Do M la trung diém cua BH , suy ra B(-1-2)

Ta ¢6 CE di qua H (% ;—é) va vudng gbéc voéi MH nén c6 phuong trinh:

2X+y-4=0

SR ekttt L e S, W R, T, el R
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e SR e R SRR, S e el SR et
e ettt et e ik SRR ol SR, A SRR et
e R et gelih AR ol RIS G R SR S R S et
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Goi F déi xting v6i E qua
A, khi @6 BCEF 1a hinh binh
hanhnén FB // AC= FB 1 BH

AMN= B(?)
Suy ra AM la duong trung I (3. 6)
binh ctia hinh thang vudng E vl Bsrs)
BHEF , dods AM L BH b H[L-2)

Khi d6 AM ¢6 phuong trinh: 2X+ y = 0D(7) e

Ta co: COSIiII\D = CD = 2ED _ 2ED _i )
CE ./ED?+cD? ./5ED? -/5
ECD - MAR v 2 N A
Do ECD = MAB = cosMAB = -

\J5
Goi A(a;—2a) € AM , suy ra BA=(a+1-2a+2) vataco m =(-2)
Khi d¢:

coSMAB = 2= |BAUW| 2 la+1-2(-2a+2)| 2

5 [BAuw] VB Jardi+(2a-2°5 5

< 5a°-6a-11=0< a=-1 hoic a:1—51 (loai), suy ra A(-12)

Do AD di qua A(-12) va vudng goc véi AB nén c6 phuong trinh:
y-2=0
Khi d6 toa d6 diém E la nghiém cua hé:

y-2=0 x=1 _ .
{2X+ y_4=0<:>{ _2:> E(L2) = D(32

Ta AB=CD = C(3,-2)
Vay A(-12),B(-1-2),C(3-2),D(32).

Vi du 10. Trong mat phang toa ¢ OXy, cho hinh binh hanh ABCD ¢
dinh D(-7;0). Mot diém M nam trong hinh binh hanh sao cho

I\m = @ Phuong trinh duong thzfmg chta MB,MC 14n luwot la
A i X+y—-2=0; A,:2x—y-1=0. Tim toa d6 dinh A, biét rang dinh A
thudc duong thang d : y=3X va A c6 hoanh d6 nguyén.
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D

c
Dung diém E sao cho ABEM 1a hinh binh hanh, khi d6 DCEM ciing la
hinh binh hanh

—~ o~

A=E

Tacod: ¢ . = A =C, = BECM ndi tiép duong tron

C,=g
— BEC + BMC =180° 1)
Mit khéc : ABEC = AAMD (c.c.c)=> BEC = AMD 2)
Tir (1) va (2) suy ra AMD + BMC =180° (%)

dy=3x

x,€E .e{('.’)f_,,,x

—/ B

Ax+y-2=0

M

C
D(-=7:0 A
7:0) Ay 2x—y-1=0
Do A;NA,={M} néntoa dd diém M la nghiém ctia hé:

X+y-2=0 x=1
= =M1
2x-y-1=0 y=1

Goi A(a;3a) ed véi aeZ, khi d6 MA=(a—1;3a-1)

Ta c6: MD = (-8,—1) va A, A, 1an luot 6 cac vecto phap tuyén
n =00, =(2-1

Theo két qua (*) ta c6: AMD + BMC =180°, suy ra:

‘cosm‘ = ‘cos B/I\R‘ o ‘cos(m, W)‘ = ‘cos(ﬁl,nj)

-8@a-1)-@Ea-3 _ [2-1
J@@-12+@a-124/65 245
o 13(5a>—4a+1) = (11a-9)% < 282’ ~73a+34=0 < a=2

hodc a=£ (loai). Vay A(2;6).
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E. BAI TAP VAN DUNG

Bai 1. Trong m4t phang toa d OXy, cho hinh vuéng ABCD ngoai tiép duong
tron (T) c6 phuong trinh (X—2)*+(y—3)* =10. Xac dinh toa d cc dinh
ctia hinh vudng, biét duong thang chita canh AB di qua diém M (-3;,-2) va
diém A c6 hoanh d6 duong.

Bai 2 (A - 2009 - NC). Trong mit phing toa d6 Oxy, cho duong tron
(C):X* + y* +4x+4y+6=0va duong thing A: X+my—2m+3=0, véi m
la tham s& thiee. Goi | 1a tam ctia dwong tron (C). Tim m d& A cit (C) tai
hai diém phan biét A va B sao cho dién tich tam gidc IAB 16n nhat.

Bai 3. Trong mit phang toa d6 OXy, cho dwong tron (C): (x-1)2 + (y-2)2 =5 va
diém M (6;2). Chtiing minh rang M ndm ngoai duong tron va viét phuong
trinh duong thang A di qua M va cat (C) tai hai diém A,B sao cho
MA? + MB? =50.

Bai 4. Trong mat phang toa &6 OXy, cho dwong tron (C): (x — 1)2 +(y+1)2 =16
6 tam | va diem A(L++/3;2). Viét phuong trinh dwong thang A di qua A
cat (C) tai hai diém B,C phan biét sao cho tam gidc IBC nhon déng thoi c6
dién tich béng 4\/§ .

Bai 5. Trong mat phéng toa do Oxy, cho mat phéng v6i hé toa do Oxy, cho
duong tron (C):x?+y*~2J3y-1=0 c6 tm | va diém A(20). Viét
phuong trinh duwong thing A di qua diém A, cit duong tron (C) tai hai diém
B,C sao cho tam gidc IBC nhon va cé dién tich bang \/é .

Bai 6. Trong mat phang toa dd Oxy, cho duong tron
(C): X +y*—4x+2y-15=0 c6 tam | . Puong thing A di qua M (1;-3) va
cat (C) tai hai diém A, B. Lap phuong trinh duwong thang A, biét dién tich
tam giac |1AB bang 8 va AB la canh 16n nhat ctia tam giac 1AB.

Bai 7. Trong mat phang toa d6 OXy, cho duong tron (T) cé phuong trinh
X*+y? —6X+2y—6=0 va diém A(3;3). Lap phuong trinh duong thing A
di qua A va cat (T) tai hai di€ém sao cho khoang cach giita hai diém d6 béng
dd dai canh ctia hinh vudéng néi tiép duong tron (T).

Bai 8. Trong mit phiang véi hé truc toa do Oxy, cho tam gidc ABC déu .
Puong tron  ndi  tiép tam gidc ABC 6 phuong trinh
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(T):(x-4)*+(y—2)*=5, duong thing BC di qua diém M (2;2). Tim

toa do diém A.

Bai 9. Trong mit phing véi hé truc toa d6 OXy, cho hinh vuong ABCD . Céc
diem M (-2;2),N(4;2),P(3,-1),Q(0;-2)1an lwot thudc cac duong théng
AB, BC,CD, DA. X4c dinh toa d6 cac dinh cua hinh vuéng ABCD .

Bai 10. Trong mit phang véi hé truc toa dd OXy, cho hinh vuéng ABCD c6
dinh A(L3) . Biét diém M (6;4) thudc canh BC va N (%,%) thudc duong
thang DC . Tim toa d9 cac dinh con lai ctia hinh vuéng ABCD.

Bai 11. Trong mat phang véi hé truc toa d6 OXy, cho hinh thang can ABCD
c6 hai ddy AB,CD va hai duong chéo AC va BD vudng goc véi nhau. Biét
A(0;3),B(3,4) va diém C thudc truc hoanh. Tim toa d6 dinh D cta hinh
thang ABCD.

Bai 12. Trong mit phing toa d6 OXy, cho tam giac ABC vudng can tai A.
Biét phuong trinh canh BC 1a d: x+7y—-31=0, diém N(7;7) thudéc duong
thing AC, diém M (2;-3) thudc duwong thang AB. Tim toa do cac dinh cta
tam giac ABC.

Bai 13. Trong mit phing toa dd OXy, cho tam giac ABC can tai A c6 phuong
trinh hai canh AB va AC lan luotla X+2y—2=0 va 2x+y+1=0, diém
M (%;2) thudc doan BC. Tim toa dd diém D sao cho DB.DC ¢ gia tri nho
nhat.

Bai 14. Trong mit phang toa 6 OXy, cho tam gidac ABC can tai A, canh BC
nam trén duong thang cé phuong trinh X+ 2y —2= 0. Puong cao ké tit B ¢4
phuong trinh X—y+4=0, diém M (-10) thudc duong cao ké tir dinh C.
Xéc dinh toa d cac dinh ctia tam giac ABC.

Bai 15. Trong m4t phang toa d OXy, cho tam gidc ABC vudng can tai A,
phuong trinh BC:2x—y—-7=0, duong thang AC di qua diém M (-11),
diém A ndm trén duong thsfmg A:X—4y+6=0. Tim toa do cac dinh ctia tam
giac ABC, biét rang dinh A c6 hoanh d6 duong,.

Bai 16. Trong mat phang toa d OXy, cho tam giac ABC can tai A. DPuong
thaing AB va 24=0 va




Bai 17. Trong mét phang toa d OXy, cho hinh chit nhat ABCD c6 phuong
trinh duwong thang AB:X-2y+1=0, phuong trinh duong thing
BD:x-7y+14=0, duong thang AC di qua diém M (21). Tim toa do cac
dinh cta hinh chit nhat.

Bai 18. Trong mat phéng toa do6 Oxy, cho duong tron
(C):X*+y*—2x+2y—8=0. Lap phuong trinh tiép tuyén A cta (C) biét
tiép tuyéh tao véi A' modt goéc bing 45°. Biét duong théng
A" 4x+2y-11=0

Bai 19. Trong mit phang toa d OXy, cho hinh vuéng ABCD c6 dinh A
thudc duong thang A:X—Yy—4=0, duong thing BC di qua diem M (4;0),
duong thang CD di qua diém N(0;2). Biét tam giac AMN can tai A. Viét
phuong trinh dwong thing BC.

Bai 20. Trong mat phang toa d6 OXy. Viét phuong trinh duong thang A tiép
xic véi duwong tron (C):(x=1)*+Yy? :% va cit duong tron
(C,):(x=2)?+(y—2)? = 4 tai hai di¥m M,N sao cho MN = 2+/2

Bai 21. Trong mat phéng toa 30 Oxy, cho mat ph:fmg toa d6 Oxy, cho hinh
chit nhat ABCD c6 dién tich bang 16, cac duong thang AB, BC,CD, DA lan
lwot di qua cac diém M (4;5),N(6;5),P(5,2),Q(21). Viét phuwong trinh
duong thang AB.

Bai 22. Trong mit phing toa d6 OXy, cho duong tron (C): x> +y* =13,
duong tron (C,):(X—6)°+ Yy’ =25. Goi giao diém c6 tung d6 duong cta
(C,) va (C,) 1a A. Viét phuong trinh duong thang A di qua A, cat (C,) va
(C,) theo hai day cung c6 do dai bang nhau.

Bai 23. Trong mét phang toa do OXy. Viét phuong trinh bén canh ctia hinh
vudng khong song song véi cac truc toa do, c6 tam O va hai canh ké lan luot
diqua M (-1 2) va N(3,-1).

Bai 24. Trong mit phang toa d6 OXy, cho hinh thang ABCD véi day 16n AD
va AD =2BC, dinh B(4;0), phuong trinh duong chéo AC:2x—y-3=0,
trung diém E cta AD thudc duong thang A:X—2y+10=0. Tim toa do cac

dinh con lai cta hinh thang ABCD, biét cot ADC =2.
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Bai 25. Trong mat phéng topa do6 Oxy, cho duong tron
(C):X*+y*—2x+2y—23=0 va diém M(7;3). Viét phuong trinh dudng
thing qua M cat (C) tai hai diém phan biét A, B sao cho MA=3MB.

Bai 26. Trong mat phéang toa d6 OXy, cho tam giac ABC c6 A(-1-3),
B(5;1) . Pifm M nam trén doan thang BC sao cho MC =2MB. Tim toa d6
diém C biét rang MA= AC =5 va duong thang BC c6 hé s& goc la mot s&
nguyén.

F. GIAI BAITAP VAN DUNG

Bai 1.

+ DPuong tron (T) cb tam

1 (2:3) vabankinh R=+/10.

+ Goi AB 6 vecto phap tuyén
ne =(ab) (@+b*=0), do AB di
qua M (=3,—2) nén c6 phuong trinh: D(7)
a(x+3)+b(y+2)=0< ax+by+3a+2b=0, khi d6 do AB tiép xtc vdi (T)

nén ta co:

A7) B M(=2%-3)

c

|2a+3b+3a+2h|

< 3a’ +10ab+3b* =0 < (a+3b)(3a+h) :0<:>[

d(l,AB) =R <

=10 & 25(a+hb)? =10(a% + b?)

a=-3b
3a=-b

a=3
+ Véi a=-3p, chon b 1suy ra phuong trinh AB:3Xx—y+7=0

Goi At;3t+7) e AB véi t>0,khidé:
t=0

IAZ:2R2:20<:>(t—2)2+(3t+4)2:20<:>t2+2t:0<:{

(loai — khong thoa man t > 0)

a=1
+ Véi 3a=-Db, chon { 3 suy ra phuong trinh AB:X—-3y—-3=0

Do IA?=1B?=2R?=20, nén A B thudc duong tron tam 1(2;3) ban

kinh /20 .
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Suy ra toa d6 diém A, B la nghiém cua hé:
x—3y-3=0 x=3y+3 Xx=6y=1 A(6;1)
(x=22+(y-3?=20" |10y?=10 [x: Oy=-1_" {B(O;—l)
X, >0)
Mat khac | 1a trung diém cua AC va BD nén suy ra C(-2;5),D(4;7)
Vay A(6,1),B(0;-1),C(-25),D(47).
Bai 2.
+ Puong tron (C) cé tdm | (—2;—2) vaban kinh R= J2=1A=1IB

(do

+ Tacd S

1 L~ o~
s = = |AIBSIN AIB =8N AIB <1
2

Suy ra dién tich tam gidc IAB lén nhat bang 1, khi Sin AIB =1
= A/IE = 90° < AIAB vudng can tai |
+ Goi H la hinh chiéu vudéng goc caa | trén A, khi dé:
1A -2-2m-2m+
IH:—:1<:>d(I,A):l<:>| 3|
V1+n?

=1 (4m-1)° =1+n7

V2

m=0
< 15n7 -8m=0< 8

m=
15

8
+ Vay m=0 hodc m=—.

15
Bai 3.

+ Duong tron (C) ¢6 tam 1(12) —

vaban kinh R=+/5 62 _H B

Ta c6 1M =5>\/§=R, suy ra

M nam ngoai duong tron.

A(?)

+ Ta c6 phuong tich ctia diém M d6i véi duong tron (C):
Piic) = MAMB=MI?-R*=25-5=20
Vay MAMB =20.
Goi H 1a hinh chiéu vudng goccua | trén A.

Khi d6 ta c6: MA? + MB? =50 < (MA+ MB)? - 2MAMB = 50

A )2 —
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& (2MH)? =90 < MH2=9740:> IH =vMI2Z—MH? = 25_9740:@

+ Goi vécto phap tuyén cua A la I‘TA: (ab) (@°+b°#0), do A di qua

M (6; 2) nén c6 phuong trinh: a(X—6)+b(y—-2) =0< ax+by—-6a—-2b=0,

|a+2b—6a-2b] 10
Ja?ib?

<:>9a2—b2:0<:>[

khi d6:d(1,A)=IH < < 100a” =10(a* +b?)

3a=b
3a=-b

a=1
+ Véi 3a=Db, chon { 3 suy ra phuong trinh A:Xx+3y-12=0

a=1
Véi 3a=-b, chon {b 3 suy ra phuong trinh A:Xx—-3y=0

Vay phuong trinh duong thang A can lap la : X+3y-12=0 hoic
x—-3y=0.
Bai 4.
+ DPuong tron (C) cétam | (L, -1) vabankinh R=4
+ Tacd Sue =43 @%IB.IC.SinLCIB= 43

NE

@%.4.4.sin4CIB:4\/§@SinACIB:7

Ma tam gidc IBC nhon nén ZCIB=60° suy ra tam giac CIB déu.
+ Goi vécto phép tuyén caa A 1a n, =(ab) (a2+b?#0), do A di qua
A(1++/3;2) nén cé phuong trinh:

a(x—1-+/3)+b(y—2) = 0< ax+by—(1++/3)a-2b=0

Goi H 1a hinh chiéu vudng goc ctia | trén A, khi d¢6:

H-4B 20 d(1,A) =243 < a-b-(+v3a-20 =2
2 Jal +b?

& (V3a+3b) =12(a +b?) < 3a* - 2/3ab+b* =0

V3

<:>(f3a—b)2 =0 b=+/3a
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a=1

b=+/3

+ Chon ta duoc phuong trinh A can lap la: X+ \/§y -1- 3\/§ =0

Bai 5.
Giai twong tu nhu Bai 4 ta duoc phuong trinh A la y=0 hoac

43x+ y—8\/§ =0.

Bai 6.

+ DPuong tron (C) cb6 tam

| (2:—1) vabankinh R=24/5.

+ Taco A(T)

S ZSQ%IAIB.SinLAIB:S
1 L | A
& 5(2/5)sinZAB =8 sin ZAB= ¢
cos/AIB =
5

cosZAIB = —g

Ta c6 AB 16n nhat khi goc AlB 16n nhat = cos ZAIB = —g

Khi d6 AB? = |A” + IB® - 2IAIB.cos ZAIB = 20+ 20+ 24 =64= AB=8
+ Goi vécto phap tuyén cua A la n—A:(a; b) (@®+b*#0), do A di qua
M (3, —-3) nén c6 phuong trinh: a(x—1)+b(y+3)=0< ax+by—-a+3b=0

Goi H 1a hinh chiéu vudng goc cua | trén A, khi d6:

AH =4= IH =\IF-AH? =2 & d(1,A) =2 |2af2_a23b| —2
a“+b

a=0
3a=4b
+ Véi a=0, chon b=1 ta duoc phuong trinh A: y+3=0

< (a+2b)® :4(a2+b2)<:>3a2—4ab:0<:{

a=4
+ Véi 3a=4b, chon { ta dugc phuong trinh A: 4X+3y+5=0

Vay phuong trinh A can lap la: y+3=0 hodc 4x+3y+5=0.
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s

Chii y:
Ngoai cich tim |H theo cdch gidi trén, cdc ban cé thé'tim bang cdch sau:
Pt IH =m= AH =/20—n? = AB = 2y20—n? (v6i 0< m< 2/5), khi ds:

S, =+ IH.AB:%m.Z\/ZO—mZ =m+/20-n7 =8

ABE

m=2 AB=8
m=4 = AB=4
Dé AB 16n nhit suy ra M=2 hay 1H = 2.
Bai 7.
+ DPuong tron (T) c6 tam 1(3-1) va D C
ban kinh R=4. 4
Do Ae(T) nén goi ABCD 1a hinh 1G—D
vuong noi tiép duong tron (T)

Suyra AC=2R=8= BC=A_C:4\/§ A3:3) H B

V2

+ Goi vécto phéap tuyéh ciia A la n, =(a;b) (a2+b?#0), do A di qua

em-20n? +64=0<

AQ)

A(3;3) nén c6 phuong trinh:
a(x—3)+b(y—-3)=0«< ax+by—-3a-3b=0

Goi H 1a hinh chiéu vudng goc ctia | trén A, khi dé: I1H = - " 2J2

hay d(l ,A):2\/§<:> |3a_b_3a_3b| =242

Jva’ +b?
& 160> =8(a’ +b*) = a’=b* < a=1b

+ Véi a=Db, chon a=b=1 ta dugc phuong trinh A: x+y—-6=0
+ Véi a=-b, chon a=1b=-1 ta dwoc phuong trinh A:x—y=0
Vay A c6 phuong trinh X+ Y+6=0 hodc Xx—y=0.
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Bai 8. A()
Cach 1.
Goi Ny = (a;b) véi a2+b? =0, khi d6

BC diqua M (g;Zj c6 phuong trinh:

3
a(x—zj+b(y—2)—0c> 2ax+2by—3a—4b=0 5
Pudng tron (T) 6 tam | (4;2) vabén kinh 1 =+/5 nén:

—5|a| =Bhoa =4 a=-2

2\/a’® +b? a=2b
+ Véi a=-2b , suy ra phuong trinh BC: 2x—y-1=0 va Al :
X+2y-8=0
Khi d6 toa d6 trung diém H cua BC la nghiém cua hé:
2x-y-1=0 X=2
=
X+2y-8=0 y=3

Do AABC déunén | 1 trong tAm tam gidc ABC = Al = 2IH = A(8;0)
A()

d(1,BC)=r &

= H(2,3)

+ Tuwong twe véi a= 2D ta dugc A(8;4)

Vay A(8;0) hodc A8 4)
Cach 2:

Ta ¢6 1(4;2) la tam duong tron ndi tiép
tam giac ABC. 7

Goi H,J 1an lugt la trung diém cta BC 5 N\,

Vé IM _?‘,_f;;;:;

Khi d6 H thudc duwong tron tam J (%, 2} ban kinh R= :% , nén

toa do diém H la nghiém cua hé:

H(23)

=2

(x—4)*+(y-2?=5 {); 3
2 {H(Z;l)

1

11Y 25 <
I _22:_ X =
(X 4) +ly=2) 16 {y

Do AABC déunén | latrong tam tam gidc ABC = Al=2IH
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Ap dung (*) véi :
+ H(23) = A80)
+ H(21) = AB4)

ayd

Chii yj: Thuc ra viéc sit dung IH.MH =0 va di viét phuong trinh duong tron
tam J ban kinh JH 1a mot, nén ta c6 thé tim H bang cich di giai heé:

He(T)

{mm =0
Bai 9.

Goi n=(ab) ( a®+b?=0) la vecto AQ) M(2:2) B(Y)
phap tuyéh ctia duong thang AB.

Khi do: 0(0:-2) N(42)

Phuong trinh AB: ax+by+2a—-2b=0

Phuong trinh AD :bx—ay—2a=0 D(?) PGD) (7

Do ABCD la hinh vuéng nén ta cé:
[ba—30 [4b—4a] [a=-b
o e
+ Véi a=-b,chon a=1b=-1.
Khi d6 ta dwoc phuong trinh cac duong thang: AB:X—y+4=0 ;
AD:x+y+2=0; BC:x+y-6=0;CD:x-y-4=0
Suy ra toa dd cac dinh: A(-31),B(15),C(5;1),D(L-3)
+ Véi 9a=7b,chon a=9,b=7.
Khi d6 ta dugc phuong trinh cac duong thang: AB: 7x+9y—-4=0 ;
AD:9x-7y-14=0; BC:9x-7y—-22=0; BC:7x+9y-12=0
Suy ra toa do cac dinh:

A :th:;__ E%E& , B EEE&S% ;__.Eégi ’(:: EEf%EE; __.E§E§ , D E;EE ;_Ek_
65 65 65 65 65 65 13 13

Bai 10.

Giai tuong ty nhw Bai 9 (6 bai nay diém A dong vai tro nhu hai diém thudc
duong AB, AD)

Ta dwoc dap s6 B(4;6),C(7;3),D(4;0)

d(P, AB) = d(N, AD) <
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Bai 11.
Goi C(c;0) € Ox, khi d6 phuong A0:3) B(3:4)
trinh AC c6 dang: 3x+cy—3c=0
Do BD di qua B(3;4) va vuong
goc véi AC, nén BD cé phuong
trinh: cXx—3y—-3c+12=0 D) C
Do ABCD la hinh thang can nén ta c6:

Ox

m

3-3 [o+q |°7°

V2 +9 P +9 c=—5

d(A BD) =d(B, AC) =

+ Vi c=6 thi C(6;0), khi dé:
Phuong trinh BD : 2X—y—2=0 va phuong trinh CD :x-3y-6=0

Suy ra toa d6 diém D la nghiém cua hé

2x-y-2=0 =0
{X y <:>{X 2:>D(0;—2)

Xx-3y—-6=0

+ Véi C=—E thi C(—E;Oj,khi doé:
2 2

Phuwong trinh BD : X+ 2y—-11=0 va phuong trinh CD : X—3y+g =0

Suy ra toa d6 diém D la nghiém cua hé:
X+2y-11=0 X=6

3 3 O<:> 5:>D(6;g)
X—=3y+—= =—
y 2 y 2

Ma ABCD Ia hinh thang nén ta <6 AB=kDC véi k>0 nén D(0;—2)
thoa méan yéu cau

Vay D(0;-2).

Bai 12
.
. 7 AL 2 B \ _ . b 7 C
+ Goi vecto phap tuyén cua AB la n,; =(a;0) véi
2, K2 . . . . .
a“+b°#0, AB diqua M (2,—-3) c6 phuong trinh: N(7.7) x+7y—-31=0
a(x-2)+b(y+3)=0«< ax+by-2a+3b=0
Tacé N = (L7), khi d6 4 3
— . y {2
aco Ngo , khi do: M(2:-3)
0
e —r S 5 G MR mAmAn
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7b
27 1 e 7b) 2507 £ 1)

= =
Jai+p2 2+ 2

128 - 7Tab-12b* = 0 < (3a—4b)(4a+3b) = o@{

3a=4b
4a=-3p

+ Véi 3a=4b, chon {b g Syra phuong trinh AB:4x+3y+1=0

Khi d6 AC di qua N(7;7) vudng goc voi AB nén AC c¢6 phuong trinh:
3xX-4y+7=0

= A-1D)

i 4x+3y+1=0 x=-1
Toa d¢ diém A la nghiém ctaa hé

=
3X—-4y+7=0 y=1
4x+3y+1=0 X=-4
=
X+7y—-31=0 y=5
3x-4y+7=0 xX=3
S
X+7y—-31=0 y=4

Toa do diém B la nghiém cuia hé { = B(-4;5)

Toa @ diém C 1a nghiém ctia hé { = C(34)

a=3
+ Véi 4a=-3b, chon {b 4 suy ra phuong trinh AB:3x—-4y-18=0 va

AC: 4x+3y—-49=0
Khi d6 ta c6 A(10;3) = B(10; 3) (loai)
Vay A-11),B(-45),C(34)
Bai 13.
+ Ta co vecto phap tuyén cia AB, AC 1an luot la: E =(12) va n: =(21)
Goi vecto phép tuyén cua BC 1a E =(a;b) véi @®+b* =0 . Khi d6 tam
nng [

giac ABC cantai A nén: cosB=cosC & ——=7—7—
] [l

|a+2b| ~ |2a+b|

P =
J54a2+b?  fBAlai+Db?

—b

o lat2b =|2a+b|c{a_

a=1 —
+ Véi a=-b, chon {b 1 ta duwoc N, = (1, —1), suy ra phwong trinh BC:
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Khi d6 toa d0 diém B la nghiém cua hé:

{x+2y—2:0 {X:O
=

= B(0;2)
X—y+1=0

Toa dd diém C 1a nghiém cta hé:

2

X=—=
2x+y+1=0

T = 3:>C(—g;lj
X-y+1=0 1

Ta c6 WB:(—];—l),WZ:(—%;—gj:M—ngmj M ndm ngoai doan

BC (loai).
+ Vé6i a=b, chon a=b=1 ta dugc EZ(xl), suy ra phuong trinh BC:
X+y-3=0
Khi d6 toa d0 diém B la nghiém cua hé:
X+2y-2=0 xX=4
f—
X+y—-3=0

1:> B(4;-1)

i 2X+y+1=0 X=-4
Toa @ diém C 1a nghiém ctia hé =

= C(-4,7)
X+y-3=0 y=7
Ta c6 MB = (3 —3),% = (—5; 5) = MC = —gM—B — M ndm thudc doan

BC (thoa man).
+ Goi | latrung diém cua BC = 1(0;3)

Ta c6: DB.DC = (DI + IB)(DI + IC)

=DI2+DI.(IB+IC)+IBIC=DI?-IB.IC=DI?*- BSZ >— Bgz
Déu “=" xay rakhi D =1(0;3).Vay D(0;3)
Bai 14. A7)
+ Toa d) diém B la nghiém cua hé
X+2y-2=0 X=-2
{ <:>{ = B(-2,2) x—y+4=0

X-y+4=0

M(-1:0)

B() N0

L B ] W P




+ Ta cd vecto phép tuyén cia BC, duong cao ké tir B 14n luot 1a: a =12
van,=(L-1)

Goi vecto phép tuyén cia CM la E =(a;b) véi a®+b*#0 . Khi d6 tam
oy nn,
] e

giac ABC cantai A nén: |COS(E,I’T2)| =|COS(E,E)| =

-2 |a+29

T B2 oz

c¢a2+8do+7b2:0c3(a+bXa+7b):0¢3{

o a’+b” =2(a+2b)°

a=-b
a=-7b
+ Vodia-b,chona=1;b=- 1:>E=(l; —1) cling phuong véi I‘TZZ(l -1 (loai)
+ Vé6i a=-7b, chon a:7;b=—1:>E:(7;—1), khi d6 CM ¢6 phuong
trinh: 7X—y+7=0

Vay toa do diém C la nghiém cua hé:

7 7=0 =3
X—y+ /7= 4.7
{x+2y—2:0© 75:C(_€;Ej
5
Khi d6 phuong trinh AB, AC 1an luot la: X+7y—-12=0 va 5x+5y-3=0
Suy ra toa d6 diém A la nghiém cua hé:
7y-12=0 x=-22
X+/7y-12= 13 19
{5x+gy—3=0<:> 1;O:>A(_E;Ej
Y~10
viy (-1oi30 ) Be-22.c - 5ig |
10 10 55

Bai 15.
Cach 1: Arx—4y+6=0
+ Puong thang BC c¢6 vecto chi
phuong Uy = (1;2) .

B(?)
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Goi AC c6 vecto phap tuyén I‘l—AC =(a;b) véi a®+b*=0.
Khi d6 tam gidc ABC vudng can tai A
nén: ACB = 45"
a+2b
2] 1 oy — 5@ 1)

J@ b5 2
< 3a’-8ab-3p*=0< (3a+ b)(a@({c f@j o

= ‘cos(@,@) =c0s45’ &

a=3b

a=1 — —
+ Véi 3a=-Db, chon {b 3 =>N.=L-3Y=>n,=(31

Vay AC di qua M (-11) c6 vecto phap tuyén @ = (L —3) nén c6 phuong
trinh: X-3y+4=0
Khi d6 diém A la nghiém cua hé:
Xx-3y+4=0 X=2
=
X—4y+6=0
Twong ty ta c6 B(3,-1) va C(5;3).

= A(2,2) = AB:3x+y-8=0

a=3 —
+ V6i a=3b, chon {b 1 = N, =(31), suy ra phuong trinh

AC:3x+y+2=0
Khi d6 diém A la nghiém cua hé
14

X=——
3X+y+2=0
{ y = 13 = A(—E ; Ej (khong thda man)

X—4y+6=0 _16 1313
T
Vay A(2,2),B(3,-1),C(53).

Cdch 2:
Goi A(4t—6;t) véi t >g , suy ra MA=(4t-5t-1) .

Vi tam gidc ABC vudng can tai A nén:

oS |4t —5+2(t-1)| 1

J@t-57 +(t-125 2

ACB =45° = ‘cos(mg)
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hodc t = % (loai)= A(2; 2)

AC:x-3y+4=0
AB:3x+y-8=0"
Tt d6 ta suy ra duoc B(3,-1) va C(5,3).
Vay A(2;2),B(3,-1),C(5;3).
Bai 16.

Vi A2 2) :>{

Xx=3
+ Toadddiém B langhiém ctahe | <TOY=24=0 1" g(31
X-2y-2=0 y== 2

+ Puong thing AB, BC 1an luot 6 vecto phap tuyén E =(7;6), n: =(-2

Goi vecto phap tuyén ctia ACla n, =(a;b) véi a?+b?#0. Do tam giac

ABC can tai A nén: cosB =cosC @‘cos(ﬁ,nj)

= ‘cos(@,n?)
[7-12 _ |a—2n)

@ =
JP2+6212 422 Ja?+b2 12+ 22

< 25(a” +b?) =85(a—2b)* < 12a° — 68ab+ 630> = 0.

2a=9b
& (2a-9b)(6a—-7b) =0 |
6a="7b

a=9 —
+ Véi 2a=9b, chon {b 5 =N, =(9;2) vala vecto chi phuong ctia duong

cao ké tir dinh B

Suy ra phuong trinh duong cao ké tir Bla:
1

3 Y
X3_7 2 4x-18y-3-0
9 2

-7
+ Véi 6a="7b, chon {2_ 5 =n, =(7,6) = AC// AB (loai)

Vay duong cao ké tir B ¢6 phuwong trinh : 4Xx-18y—-3=0
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Bai 17.
Giai twong tu Vi du 2. ( D - 2012 - CB) thudc Bai toan 6.2 ta duoc dap sd
A32),8[ 23] c@43,0[ 212
5 5 5 5

Bai 18. A-4x+2y-11=0

+ DPuong tron (C) ¢6 tam | (L, -1)
vaban kinh R=+/10.

Puong thing A' c6 vecto phap
tuyén n,. = (2;1) 7

Goi A c6 vecto phép tuyén I‘TA =(a;b) véi a®*+b*=0.

+ Theo dératacd: (A,A") =45 & ‘COS(I‘TA,I’TA,) = cos45’

2a+b
[2a+b :i@2(2a+b)2:5(a2+b2)

=
Ja?+b? /22 +12 J2

< 32%+8ab-3p? =0 (a+3b)(3a—b)=o@[

a=-3b
3a=b

a=3 —
+ Véi a:—3b,chon{ 1:> n, =(3-1).

Khi d6 A c¢6 dang: 3Xx—y+m=0
Do A latiép tuyén cua (C) nén:
3+1 m=06 A:3x-y+6=0
d(I,A)=Rc>ﬂ=\/]5©|m+4{=10© = y
J10 m=-14 | A:3x-y-14=0

a=1 —
+ Véi 3a=D, chon {b 3:>nA:(l;3).KhidéAcédang: X+3y+n=0

Do A latiép tuyén cua (C) nén:
1-3+n n=12 A:x+3y+12=0
d(lA)=Re B30 - y
J10 n=-8 A:x+3y-8=0
Vay cé 4 phuong trinh tiép tuyén théa man bai toan: 3x -y + 6 = 0;
3X—y-14=0; x+3y+12=0; x+3y-8=0.

\/Ec>|n—2|:10<3[
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Nhin xét:

Bai toan nay ta c6 thé tdng quat nhu sau: “Viét phuong trinh duong thing A
cdch mt diém cho truéc mot khodng khong doi va hop duong thang cho trudc
mot géc khong doi”

M

« L"? A
H

Cach giai

+  Goi vécto phdp tuyén cia A la Ii =(a;b) (a®+b*#0)
+ Sir dung dir kién goc tao béi A va A" bang o ((A,A") =« ) biang cdch dp dung
n,n,. laa'+bb|
=CO0sa &

Ja? +b? Ja?+b”

gitip ta thiét lap dwoc phuwong trinh ding cdp bic hai g(a,b) =0 (dn a,b) . Tir ddy

= COSu

n,

cong thirc :cos(A,A") =cosa <

qn,.

ta sé rit ra dwgc méi lien hé @a=Kb. Sau dé bang thao tic “chon” , ta dwgc b sb’
(&b)=(0;0) va suy ra dwoc dang phwong trinh A la: ax+by+m=0
+ Cdt nghia dir kién con lgi ctia bai todn d(M,A) = MH = h, cho ta dwoc phwong
trinh g(m) =0 dn m . Gidi phwong trinh nay ta tim dwoc M va suy ra dwoc phwrong
trinh A.
Bai 19.
+ Goi A(t;t—4)e A, khi d6 tam giac A
AMN cantai A nén: AM = AN
< AM? = AN? M(&0)
S (-4’ +(t-4*=t>+(t-6)°
<t=-1= A(-1-5) D N©.2)
+ Goi vecto phap tuyén cua BC la I‘I—BC = (a;b), khi &6 BC di qua M (4;0)

Arx—y—4=0

B

nén cé phueong trinh :

a(x—4)+by=0< ax+by—-4a=0 (véi a*+b*>0)

Suy ra CD di qua N(0;2) va vudng goc véi BC nén c6 phuong trinh:
bx—ay+2a=0
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d(A,CD)

AD < d(A,BC)
b=-3a
=
0 a=3b

{3a+b:0
=
Ei —_

|7a-b|
Ja? +b?

|-5a—5b|
Ja? +b?

=

+ Vi ABCD la hinh vudéng nén: AB

=0

ta dugc phuong trinh BC: x—-3y—-4

a=1
=-3

b
a=3

b=1

Vay BC c6 phuong trinh X—3y—4

+ Vi b=-3a, chon {
Bai 20.

ta dugc phuong trinh BC: 3x+y-12=0

3b, chon {

Véi a

=0.

0 hodc 3x+y-12

+ DPuong tron (C))

c6 tam |,(;0) vabankinh R

buong tron (C,)
c6 tam |,(1;0) vabén kinh R,

A I&,,_‘_‘_ﬁ_,.f N

=2

A, khidé MH =

|, trén

éu vuong goc ctia

A

Az

+ Goi H Ia hinh chi

+ Goi duong thang A c6 dang: ax+by+c

=0

Ta co:

+ Tu (2):{

1
N @{2(a+c)2:a2+b2 6
3 2la+c=[2a+2b+c| (2

|la+c|
a’+b?
|2a+2b+c|
a’+b?

c=2b
_ _4da+2b
3

1
V2

d(l,,A)=~/2
C

d(l,,A)

2b thay vao (1), ta dugc:

Truong hop C

a=-b
a=-7b

.

0< (a+b)(a+7b) =

2(a+2b)* =a’+b’ < a’*+8ab+7b°
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Véi a=-b, chon {b 1:>C:—2:A:x+ y—-2=0

a=7
Véi a:—7b,chc_)n{ 1:>C=—23A:7X—y—220

2
Truong hop C= —%%Zb thay vao (1) ta duoc: 2[(3_461;3%) =a’+b?

a=b

o 7a°-8ab+b* =0 (a-b)(Ta-b)=0<=
7a=Db

a=1
Véi a=b, chon {b_lzc:—Z:A:x+ y-2=0

a=1
Véi 7a=b,chon{ =>C=-6=>A:x+7y-6=0

Vay A c¢6 phuong trinh X+y—-2=0, 7Xx—-y—-2=0, X+Yy—2=0 hoac
X+7y—6=0.
Bai 21.
+ Goi AB c6 vecto phap tuyén A MES B (D

N = (ab) véi a®+b? =0
Khi d6 AB di qua M (4;5) 01
nén cé phuong trinh: D
ax+by—-4a-5b=0 PG.2)
Do BC L AB va BC di qua diém N(6;5) nén BC c6 phuong trinh:
bx—ay-+5a—6b=0

— N(&:5
S pp =16 (6:5)

a6 P AR (O, BC 16‘15a+2b—4a—5b‘ [2b—a+5a - 6b|
B N A e

3a’+4ab+b*=0 {a:—b

& [a® - 4ab+30°| = 4(a” +b7) = N
5a’—4ab+7b?=0 (VN) |3a=-b

a=1
+ Véi a=-b, chon { 1:> AB:x-y+1=0

a=1
Véi 3a=-b, chon {b— 3:> AB:x-3y+11=0
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Vay AB c6 phuong trinh X—Yy+1=0 hodc x—3y+11=0.
Bai 22.
+ Puong tron (C)) ¢6 tam
O(0;0) vabén kinh R =+/13 o L

buong tron (C,) cd tam | (6;0) HL NS LKE
:lf-\\‘“=__,_._.ﬂ”/i;EHL1"""""##f;HF

vabénkinh R, =5
Toa d¢ giao di€ém cua (C,), (C,) langhiém cta hé :
x> +y* =13 X=2y=3 A(2;3)
{(x—e)2 +y’ = 25" [X= 2y=-3 {A(Z;—B)
Do A c6 tung d6 duwong nén suy ra A(2;3).
+ Goi A c6 vecto phép tuyén n, = (a;b) véi a?+b?=0, A diqua
A(2;3) nén c6 phuong trinh:
a(x-2)+b(y-3)=0«< ax+by-2a-3pb=0
+ Goi H ,K lanluot la hinh chiéu vudng goc caa O, | trén A
Goi M, N 1an luot la giao diém thtt hai cia A véi duong tron (C)), (C,).
Khi d6: AM = AN < AH = AK < AH? = AK? & OA’ —-OH? = IA> - IK?
2a+3p)* 4a—3p)’
< R —d(0,A) =R —d(l,A) <:>13—ﬁ= 25—%
b=0
b=-3a
+ V6i b=0, chon a=1, suy ra phuong trinh A:X-2=0

<:>b2+3ab=0<:{

Véi b=-3a, chon {b 3 suy ra phuong trinh A:X-3y+7=0

Vay A ¢ phuong trinh X—2=0 hodc x—3y+7=0

Bai 23. M(-1:2)
T B

+ Goi hinh vuéng ABCD thoa man

A

diéu kién dé bai. NG
Khong mat tinh tong quat gia st —
AB, BC lan luot di qua M (-1 2) va
N(3-D.

D C
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- az=0
+ Goi vecto phap tuyén cia AB la n=(a;b) vdi {b 0 (do 4 canh hinh
#*

vuong khong song song voi cac truc toa do)
Khi d6 phuong trinh AB: a(x+1)+b(y—-2)=0< ax+by+a—-2b=0
Phuong trinh BC:b(x—3)—a(y+1) =0 bx—ay—-3b-a=0
+ Do ABCD la hinh vuéng nén:
la-2b |-a-3b|
Ja2+b? a2 +p?
Vi 2a=—b, chon {le, khi d6 AB: X—2y+5=0va BC:2x+y-5=0
+ Khi dé toa do diém B la nghiém ctia hé
X—2y+5=0 x=1
{2x+ y—5:0<:>{y:3
Do O 1a trung di€ém ctia BD nén D(-1-3)

Tt d6 ta suy ra phwong trinh CD : X—-2y—-5=0 va AD:2x+y+5=0
Vay AB: x-2y+5=0; BC:2x+y-5=0; CD:x-2y-5=0 va
AD:2x+y+5=0

Bai 24.

d(O, AB) =d(0,BC) & & 2a=—b hodc b=0 (loai)

= B(%3)

B.0) o YTl

A x=2y+10=0

A7) I E D(7)
+ Goi AENAC={l}, do AD =2BC nén ABCE la hinh binh hanh

= | la trung diém cua BE

Goi E(2t—10:t) €A = | (t—3;£2j .

E(2,6)

1(3,3)

+ Mit khac BCDE 1a hinh binh hanh nén ta ¢6 BE =(-2;6) va goi
C(c;2c-3)e AC= BC =(c—4;2c—3).

Ma | eAC:>2(t—3)—t§—3=O<:>t=6:>{

Khi do cotlTB%‘ = cotzﬁ)\C =2
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7

‘COSEEE‘ :%

4
S=—S
j 5
|-2(c—4) +6(2c-3)|

1
2
J40.[(c-4 +(2c-3?° 5

1

1+tan?EBC (
1+

—

= cos’ EBC

_2

2o
5

5lc-1)
\/10(502 ~20c + 25) J5

BE.BC
BE.BC

R |

_2

=

5 |C(E7)
=
1= lo(1
3 57
+ Vi C(57) = A(L1),D(3,13) (do[ E lan luot 1a trung diém ctia AC, AD)

c
0
C

& 3¢®-22c+35

ém cua

A2

) (do I, E lan lwot la trung di

o3
33

1113

3'3

TS
Vay A(L-1),C(5:7), D(3,13) hoic A(

+ Véi C(
AC, AD)

Bai 25.

+ DPuong tron (C)

5.

@>R:>M

(-1, bankinh R

Ta c6 Ml

A()

tron (C).

duong
Theo phuong tich ctia diém 37

\

N
v

ndm ngoai

M véi duong tron (C) ta c6:

MA=9
3=
{AB:G

=MI*-R*=27=3MB*=27= MB=

MAMB

j2:4

8
2
Khi d6 A diqua M (7;3) cé phuong trinh: ax+by—7a—3b=0

2

Goi N, =(a;b) 1a vecto phap tuyén ctia A (véi @° +b* >0)

+ Goi H la trung diém caa AB, khi d6 ta co: IH

b
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+ Mat khéc ta co:
la—b-7a-30)

va? +b?

Véi a=0, chon b=1 ta duoc phwong trinh A:y—3=0

d(1,A)=IH <

=453 +12ab=0<
Sa=-12b

a=12
Véi ba=-12b, chon { 5 ta duoc phuong trinh A:12X-5y—-69=0

Vay phuong trinh A canlapla y—3=0 hoac 12x-5y-69=0.
Bai 26.
+ Goi H 1a hinh chiéu vudng goc
cuia M trén AC, khi @6 H 1a
trung diém cuaa MC

bit BM =MH =HC=x>0 g
Xét tam giac ABH ta c6: : ' . _ .
AHZ=AM2-MH2=25-x% BGD . M\ x H * /cO

Khi d6 xét tam giac AMH ta c¢:
AB’>=AH’ + HB* ©52=25-xX"+(2X)* & x*=9= AH’=16= AH =4

+ Goi @ = (a;b) 1a vecto phap tuyén cia BC (véi a® +b*>0)

Khi d6 BC di qua B(5;1) c6 phuong trinh: ax+by—-5a—b=0

Mat khac ta co:
a=0
5a=-12b

|-a—3b—5a-b|

va® +b?
+ Véi a=0, chon b=1 ta duoc phuong trinh A:y—-1=0

Vi AM = AC =5 nén C,M thudc duong tron tam A ban kinh la 5 ¢6
phuong trinh: (X+1)+(y+3)* =25

Khi d6 toa d6 diém C,M la nghiém ctia hé:

y-1=0 x=2y=1 C(zD),M(-4))
{(x+1)2 f(y+3)P =25 {x= 4y=1" {C(—4;1), M (2:1)
Do M thudc doan thang BC nén ta duge C(—4;1).

d(A BC)= AH <

:4<:>5a2+12ab:0<:{

+ Véi 5a=-12b ta c6 hé¢ s gbc ctia duong thang BC 1a k = % (loai). Vay

C(-41).
TRUONG HOP 2 : Bai todn cho vécto phdp tuyén (chi phuong)
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Bai toan 6.3
A.NOI DUNG BAITOAN 6.3
Viét phuong trinh duong thing A biét phuong ciia A (biét chi phuong hodc
phdp tuyén) va A cdch mot diém cho truéc mot khodng khong doi.
B. CACH GIAI CHUNG

n, =(a;b)——A:ax+by+m=0
d(M,A)=h=const

>f(M=0——>m——A
Gidi thich chi tiét:
+ A 6 vecto phip tuyén I‘TA =(a;b), khi dé phwong trinh A 6 dang
A:ax+by+m=0
+ Ditkign M cich duong thaing A mdt khodng khong doi d(M,A) = h = const
gitp ta thiét ldp dwgc phieong trinh f(m)=0 (phwong trinh chita dn M). Gidi
phuwong trinh nay ta im dwoc M va suy ra dwoc phiong trinh dwong thing A
Nhdn xét
Nhu vdy dé chuyén cic bai todn vé ndi dung Bdi todn 6.3 ta cin khai thic cdc dip

kién ciia bai todn dé chi ra dwoc 2 diéu kién:
+ Duong thing dé biét duoc vecto chi phuong hodc phdp tuyéi.
+ Duong thing dé cich mot diém cho truéc mét khodng tinh duoc.
C. ViDy GOC

Vi du : Trong mit phang toa do OXy . Viét phueong trinh duong thang A ¢6

vecto phap tuyén n=(3;,—4) va cach diém M (2;3) mét khoang bing 1.

Giai
+ A cb vecto phap tuyén n=(3-4) nén phuong trinh A c6 dang:
3Xx—4y+m=0
6-12+m
P (4P
Vay A c6 phuong trinh 3X—4y+11=0 hodc 3x—4y+1=0.
D. CAC Vi DUMO RONG
Vi du 1: Trong mit phing toa d6 OXxy, cho duong tron
(T):X* +y*—9x—y+18=0 va hai diém A(L4), B(-13). Goi C,D 1a hai

m=11

+ Tacd d(M,A)=2<
m=1

1<:>|m—6|:5<:{
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diém thudc (T) sao cho ABCD Ia hinh binh hanh. Viét phuong trinh duwong
thing CD.
Phan tich huong giai:

V& mt If thuyét, dé'viét duoc phuwong trinh clia mt dwong thang ta cin 2 yéi to.
Trong oi du nay dir kiecn ABCD o hinh binh hanh gQiip ta cé dwoc
CD=BA= 2)= @ =(L,—2) va dong thoi ta ciing cé dwoc CD = AB = J5,
cong thém C,D e (T) ta sé suy ra dwoc khodng cich |H tir | t6i CD. Nhuw vdy
lic nay wvigc viet phwong trinh CD  dwgc chuyén vé Bdi todn 6.3.
Do d6 ta c6 10i giai cho bai todn nhiw sau:

Gidi

+ Duong tron (T) c6 tam I(%,%) va

ban kinh R= ID=@-
2

+ Do ABCD 1a hinh binh hanh nén
CD =BA=(21), suy ra CD c6 vecto AlL:4) B(-1:3)
phap tuyén n=(1;,—2)

Suy ra phuwong trinh CD c6 dang: Xx—2y+m=0
+ Goi H Ia hinh chiéu vudéng goéc cta | trén CD, khi d6:

oy -PC_AB_+5
2 2 2
2 2
Suyra |[H =+/ID*-DH? = L@j {%J :%
-t
——1+
m=-1
+ Mitkhéc d(1,DC) = IH <:>2—:£<:>|2m+7|:5<:>
J5 2 m=-6

Vay phuong trinh CD la: X—2y—-1=0 hodc x—2y—-6=0.

Vi du 2. Trong mat phang toa do OXy, cho tam giac ABC biét duong cao
ha tir dinh A ¢6 phuong trinh X+ 2y —2= 0, khoang cach tir tam |(0;2)
ctia duong tron ngoai tiép tam giac ABC dén duong thang BC bang 2.5,
duong thang di qua dinh B ¢ phuong trinh X+Yy-1=0. Tim toa d9 cac

giac ABC, biét A, B déu co toa d6 nguyeén.

......

dinh ctia tam




Phdn tich hwéng giai:

* V6idiv kign dwong cao ha tir dinh A c6 phwong trinh X+2y—2=0, giiip ta suy
ra dwgc vecto phdp tuyén cia BC. Khi do viéc viét phwong trinh BC dwoc gidi
quyét theo ngi dung ciia Bai todn 6.3.
* Diéin B lic nay la giao diéin ciia hai dwong thing da biét phwong trinh nén ta sé
tim dwoc toa A6 diém B
* AC déu nam trén cic duong thing da biét phwong trinh va ciing cich 1 mot
khodang xdc dinh la IB. Nghia la A, C sé tim diweoc toa d§ nho géc nhin ciia Bdi todn 1.
Do d6 ta cé loi gidi chi tiét sau:

Giadi
+ Vi BC vudng goéc v6i duong A)
thang X+2y—-2=0 nén cb vecto

phép tuyén Ny, = (2,-1)

Do d6 phuong trinh BC c6 dang: -| L?«E e
2X-y+m=0 B\ :

]

=0
12

+ Theo gia thiét ta co: x+2y-—
m-—2 m=
d(l,BC) =2\@<:>u:2«@©|m—2|:10<:> o

\J5

+ V6 m=12 , suy ra BC c¢6 phuong trinh: 2X—y+12=0

Khi d6 toa d¢ diém B la nghiém ctia hé:
. 11
X+y-1=0 T3
y = 3 =B —1—1;E (loai)
2X-y+12=0 14 3 3
y=—
3
Véi m=-8, suy ra BC ¢4 phuong trinh: 2x—y—-8=0
Khi d6 toa d¢ diém B la nghiém ctia hé:
X+y-1=0 X=3
y & = B(3-2)
2X-y-8=0 y=-2
+ Vi diém A thudc duong thing X+2y—-2=0 va CeBC nén goi
A(2-2a;a)
C(c;2c-98)
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' IA°=25 [(2-2a)°+(a-2)%=25
Khidé IA=IC=IB=5< N

IC*=25 |c®+(2c-10)°=25
fa=-1 [[A(4-))
17 24 17
5a?-12a-17=0 a=— A(——;—) A4-D
2 gei15-0 <L 5 =< 5 5 c5:2) (vi A
c*-8c+15= c—3 "C(3-2)=B ;
c=5 1 C(52

¢ toa do nguyén)

Vay A(4,-1), B(3-2) va C(5,2).
Vi du 3. Trong mit phang toa d6 OXy, cho hai duong tron
(C):(Xx=1)*+(y+2)?=5 va (C):(x+1)*+(y+3)*=9. Viét phuong
trinh duong thang A tiép xtic véi (C,) va cat (C,) tai hai diém A, B sao
cho AB=4.

Giadi

L(:2) I-1-3)

N 3
}1)< ! AQ)

AN_4 75
+ Tacd (C) c6tam 1,(L;—2), ban kinh Rizx/gvz‘i (C,) c6tam 1,(-1-3),
bankinh R, =3
d(l,,A)=R =+/5
+ Taco: 2 =d(l,A)=d(l,,A)
d(1,4) = Rﬁ—(ﬁj B 2

Suy ra A//1,l, hoac A di qua trung diém M (0;—2) cua I,1,.

Vi M nam trong (C,) va A tiép xtc véi (C)) nén A di qua M (O;—gj la

khong théa man




|5+m|:\/§®|5+m|:5® m=0

J5 m=-10
Vay phuong trinh A can lap la: X—2y =0 hodc Xx—2y-10=0.
Bai toan 6.4
A.NOI DUNG BAI TOAN 6.4
Viét phuong trinh duong thang A biét phuong ciia A (biét chi vecto phuong

+ Tacs d(I,A) =5

hodc vecto phdp tuyén) va thoa man diéu kién (*) cho truéc.
B. CACH GIAI CHUNG

—_ *

N, = (a;b)——> A ax+by+m=0—) 5 f (m) = 0—sm—sA
Giai thich chi tiét:

+ A 6 vecto phép tuyén n, =(ab), khi d6 phuong trinh A cé dang
A:ax+by+m=0
+ Diéu kién (*) gitp ta thiét lap dugc phuong trinh f (m) =0 (phuong trinh
chita an M). Giai phuong trinh nay ta tim dugc M va suy ra dugc phuong
trinh duong thang A.
Nhin xét:

Nhu vdy dé chuyén cic bai todn vé ndi dung Bdi todn 6.4 ta cin khai thic cdc dip
kién ctia bai todn dé'chi ra dwoc 2 diéu kién:
+ Duong thing dé biét dwoc vecto chi phuong hodc phdp tuyéi.
+ Duong thing dé théa man mot diéu kién (*) va cat nghia dit kign nay dé thiét 1gp
dwoc phuwong trinh chita dn chwa biét lién quan t6i dwong thiang cén viét
C.vipu GOC
Vi du : Trong mit phang toa &6 OXy . Viét phuong trinh duwong thang A c6

vecto phap tuyéh n=(L2) va cit duong thing A' c6 phuong trinh
X—3y+2=0 tai difm M sao cho OM = J2.

Giai
+ A 6 vecto phap tuyéh n=(12) nén phuong trinh A c6 dang:
X+2y+m=0
+ ViANA'={M}, néntoa dd diém M langhiém ctia hé:
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xo_m+4
X+2y+m=0 T 5 ( 3m+4_2—m}
N >M| -—; =
Xx—3y+2=0 2-m
=5

2 2
+ Tacs OM :\/Ec>0M2:2<:>[3m5+4j +(2;mj _2

5 5

5 m=1
om+2m-3=0<
m=-3
Vay A c6 phuong trinh X+ 2y+1=0 hodc X+2y-3=0.

D. CAC ViDU MO RONG

Vi du 1: Trong mét phang toa o OXy, cho hai diém A(-1;2), B(4;-3). Viét
phuong trinh duong thang A vuodng goéc véi duong thang A', dong thoi
khoang cach tir B dén duong thang A bang ba l1an khoang cach tir A dén
duong thang A . Biét duong thang A':3x—-5y+2=0.

Phdn tich huéng giai:

O vi du 1, ta nhin thdy cic dit kién trong bai todn khd don gidn dé ta “ciit nghia”
chinh xdc. Cu thé:

Véi A LA'=n, =u, =(5,3) gilp ta viét dirgc phuong trinh A theo géc nhin
cua bai todn 6.4, khi diéu kién (*) trong bai todn la d(B,A) =3d(AA) . Sau diy la
loi gidi chi tiét :

Gidi  p(4;-3)

+ Vi ALA' suyra A cé vecto
Adx-5y

Fet
|
I
Il
(=1

phép tuyén n, =u,. = (5;3).
+ Khi d6 phuong trinh A ¢6 dang;: L A(7)
5x+3y+m=0 | Ll

+ Theodératacd: A(-12)
5.4+3.(-3)+m _ 3 5.(-D+32+m

m=4

d(B,A) =3d(A A) <

m+11=3(m+1)

<:>‘m+11‘=3‘m+1‘<:>{ 7
m+11=-3(m+1) mz—E
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+ Vay A c¢6 phuong trinh 5X+ 3y +4 =0 hoac 5X+3y—g=O.

Nhdn xét :

O vi du 1, viée cit nghia bai todn d& c6 dwgc vecto phip tuyén ciia A 1a khd don
gidn khi dé bai cho A L A" va diéu kién (*) ctia bai todn ciing khong hé khé khi ta cé
luén d(B,A) =3d(AA). Néu cic dir ki¢n trén dwgc “gidu” béi mt hinh thirc tiép
cdn khdc thi bai todn sé tro nén phirc tap hon. Cic ban sé thdy ro diéu nay qua Vi du
thir 2 sau:

Vi du 2. Trong mit phang toa d6 OXy, cho tam giac ABC c6 dinh A(4;3),
duong phan giac trong géc A c6 phuong trinh X—Yy—-1=0 va tam duong

, 3 . .
tron ngoai tiép tam giac ABC 1a 1| 2; > ) Viét phuwong trinh canh BC, biét

dién tich tam giac ABC bang hai 1an dién tich tam giac 1BC.

Phdn tich huéng giai:

O vi du nay khi doc dé todn, gdn nhw ban sé khong thiy c6 moi lién quan gi t6i Vi
du 1 ma ta viea lam. Song thwc ra ndi dung cua hai vi du nay la nhw nhau, c¢é ching
chi la sw khdc biét trong hinh thitc phdt biéu cua bai todn. Ta sé phin tich r6 dé thay

diéu nay:
o o 3) .. . s iy .
*  Bai todn cho biét tim | Z;E cuia dwong tron ngoai tiép tam gidc ABC  va toa

do diem A(4;3) . Diéu nay givip ta tim dwoc toa d¢ diém D la giao diém thit hai cia
dwong phin gidc trong goc A v6i dieong tron (co thé’ nhin theo goc nhin ciia Bai
todn 1 hodc né la giao ciia dwong thang va dwong tron). Nhuw vdy khi d6 ta sé xdc dinh
dwgc vecto phdp tuyén cuia BC, khi BC L ID (gidng dir kién ¢ vi du 1).
*  Spse =2Spc ©@ d(ABC)=2d(1,BC) (twong tw dir kign ¢ vi du 1).
Nhuw vdy lic nay Bai todn 6.4 sé giiip ta viét dwoc phwong trinh BC . Do dé ta c6 10i
gidi chi tiét sau: A(4:3)

Gidi

5

+ Ta co IA:Z, suy ra phuong

trinh duong tron ngoai tiép tam giac

ABC c6 dang:

et
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+ Goi D la giao diém thwt hai ctia duwong phan giac trong goc A véi duong
tron ngoai tiép tam gidc ABC . Khi d6 toa dd diém D la nghiém cta hé:

x—y—-1=0
: 3 sl
(x—Z) +( ——] =— 2x° -9x+4=0
2) 4
[ (x=4
y=3  D43=A
= 1 - 1 1 :D(l'—ij
X=3 D —;——j 2 2
2 2
yo L
i 2

+ Vi AD la phéan gidc trong ctia géc A nén D la diém chinh gitta ctia cung
BC nén DC =DB
Suy ra ID la duong trung truc cia BC = ID L BC hay duong thang BC

nhan DI = (g ; 2) = %(3; 4) lam vecto phap tuyén. Khi d6 phuong trinh BC

c6 dang: 3x+4y+m=0
+ Goi H,K lanluwgt la hinh chiéu vudng géc cua A1 1én BC, khi dé:

Sisc =2S,5c © AH =2IK < d(ABC) =2d(l,BC)

- [24+m _ 2.|12+m| o |m=0
5 5 m=-16

Vay phuong trinh canh BC 1a: 3x+4y =0 hodc 3x+4y-16=0.
Vi du 3 (D - 2011 - NC). Trong mit phang toa do OXxy, cho diém A(L0) va
duwong tron (C): X* + y* —2x+4y—5=0. Viét phuong trinh dwong thing
A cat (C) tai hai di€m M va N sao cho tam gidc AMN vudng can tai A.

Phdn tich hwéng giai:

*

Khi viét phuong trinh dwong thing thiong ta hay ddt ra ciu héi “v6i nhitng die
kién cho trong bai todn liéu ta co thé cit nghia dé tim dwoc vecto phdp tuyén hodc chi
phitong cia dwong thing do khong ?” . O vi du nay tam gide AMN can tai A va
IM =IN =R giip ta suy ra dwpc |AL MN hay ta sé¢ tim dwoc vecto phip tuyén
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*  Dir kién con lai ciia bai toin “tam gide AMN vudng” chinh la diéu kién (*) theo
cdch nhin ctia Bai todn 6.4. Chiing ta sé cit nghia dit kién nay theo 2 cich & phdn 1oi
Qidi chi tiét sau:

Gidi
+ Duong tron (C) cé tam | (L -2) / I

vaban kinh R=+/10; 1A= (0;2) A(9)

M:f

., [IM=IN=R - ,
+ Ta cb = MN L Al , suy ra phuong trinh MN hay A 6
AM = AN

dang: y=m
Cdch 1:
IH=d(I,A)={m+2
Goi AlﬂAz{H}: | |
MH = AH =d(A,A) =|ml
Xét tam giac IHM taco:
m=1
IH? +MH?*=R* © (m+2)*+m* =10 < m2+2m—320c{ 3
m=—
Vay A c6 phuong trinh Y =1 hodc y=-3.
Cdch 2:
Hoanh d6 M, N la nghiém ctia phwong trinh:
X*+ M’ —2X+4m-5=0< X —2Xx+ M +4m-5=0 (%)
(*) c6 hai nghiém phéan biét X, X, khi va chi khi A'=-m’-4m+6>0 (2%
il\‘/l. _(Xl llm) VO’,I Xl X2 X
AN = (x, —1;m) XX, =m"+4m-5
AM L AN < AM.AN =0 (x —-1)(x -1)+m? =0

& XX, — (X +X%,)+m +1=0

Khi dé M (x;m), N(x,;m) =

2 2 _ 2 _ m=1 . ~ %
Sm+4m-5-2+m +1=0m +2m-3=0& 3(thoaman(z ))
m=—

Vay A c6 phuong trinh Y =1 hodc y=-3.
Vi du 4. Trong mit phing toa d Oxy, cho hinh thang OABC (OA//BC)
c6 dién tich bang 6, dinh A(~1;2). Pinh B va C 1an luot thudc cac duong




+ Ta cé phuong trinh OA:2x+y=0
Do OA//BC nén phuong trinh BC c6 dang: 2x+y+m=0 (véi m=0)
+ Khi d6 toa d6 diém B la nghiém cua hé:
2X+y+m=0 X=1-m
= = B(l-mm-2)
X+y+1=0 y=m-2
Toa dd diém C 1a nghiém ctia hé :
2X+y+m=0 X=m-2
= = C(m-2;,4-3m)
3X+y+2=0 y=4-3m

+ Tacod:

Sueo = 6@%(OA+ BC).d(O, BC) = 6. %[J§+\/20m2 —60m+ 45]m _6

75

m<0
m’—-2m-6=0

0<m<§ m=1-+7
2 o

& (1+[2m-3)|m=12<= .
m=

m’ —2m+6=0
3

mz—
2

m -m-6=0

Vay B(~2;1),C(L—5) hosc B(ﬁ;_l_ﬁ),c(-l-ﬁ;1+3ﬁ).
E. BAITAP VAN DUNG
Bai 1. Trong mat phang toa do Oxy, cho duong tron
(C): X+ y* —4x+2y—4=0. Viét phuong trinh céc tiép tuyén A cua (C),

biét rang tiép tuyén c6 hé s6 goc bang 1.
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Bai 2. Trong mit phéng toa do OXy, cho duong tron (C): X* + y* =1. Puong
tron (C") tam 1(22) cit (C) tai cic diém A,B sao cho AB= V2. vigt
phuong trinh duong thang AB .

Bai 3. Trong mét phang toa do OXy, cho duong tron (Ca): (x — 12 + (y — 1)2 =16
va (C,):(x=2)*+(y+1)? = 25. Viét phuong trinh dwong thing A cat (C))
tai hai diém A va B, cit (C,) tai hai diém C va D théa man AB= 2J7 va
CD=8.

Bai 4. Trong mat phang toa d6 OXy, cho tam gidc ABC c6 dinh A(3;3) va
[(2;1) la tdm duwong tron ngoai tiép. Puong phan giac trong ctia géc nhon A

c6 phuong trinh X— Yy =0. Tim toa d cdc dinh con lai ctia tam gidc ABC, biét

Bai 5. Trong mit phang toa dd OXy, cho duong tron (C): x2 + y2 - 2x + 4y —5=0
va diém A 0). Goi M, N la hai diém trén duong tron (C) sao cho tam giac
AMN vudng can tai A. Viét phuong trinh duong thang MN .

F. GIAI BAI TAP VAN DUNG

Bai 1.

+ Puong tron (C) cé tdm 1(2;-1) vaban kinh R=3.

+ Duong thing A c6 hé s6 géc bang 1, nén c6 dang:

y=X+m< X—y+m=0

+ A la tiép tuyén ctia (C) nén ta co:

|2+1+m|=3<:>|m+3|=3\/§<:> m=3/2-3

VI 412 m=-3J2-3

+ Vay A c¢6 phuong trinh X—Y+3J2-3=0 hodc Xx—y-3J/2-3=0.
Bai 2. A

+ DPuong tron (C) c6 tam
0(0;0) va ban  kinh
R=0A=1. I(2:2) I%
+ Vi (C) cit (C") tai hai
diém A, B nén AB L Ol

d(l,A)=R<
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= vecto phap tuyén ctia AB la: n=0I =(22)=2(11) .
Do d6 phuong trinh AB c6 dang: X+Yy+m=0

+ Goi H Ia hinh chiéu vuong gbc caa O trén AB = HA= =

AB_N2
2 2

Suy ra OH =+/OA? - HA? =

+ Tacé d(O,AB)=1H @%

Vay phuong trinh AB la: X+ y+1=0 hoac X+ y-1=0.
Bai 3.
+ DPuong tron (C)) c6 tam 1,(11)
ban kinh R =4 ; Puong tron (C,)
cé tam 1,(2;-1) bankinh R, =4

+ Goi H,K 1an luot 1a hinh chiéu

2
2

< |m=1em=+1

vudng goc cua |, |, xudng A, khi do:

AB
AH =7=ﬁ:> I,H = /I,A% — AH? =,/42—(x/7)2 =3

CD
CK==>=4 I,K =/1,C?—CK? =/5*— 4% =3

=1,H=1,K=3

Suyra A//1,l, hodc A di qua trung diém cua 1,1 ,.
+ Ta co I, :m:\/g<6= [LH+1,K, suy ra A khong thé di qua
trung diém cua 1,1,

Do d6 A//1,1, = vecto chi phuong cua A la u=1,,=(L-2) hay vecto
phap tuyén ctia A 1a n=(21)

Khi d6 phuong trinh A ¢6 dang: 2X+Yy+m=0

2+1+m| 3

+ Taco d(l,,A :IH<:>|—:3<:> m+ :3\/§<:>

(1 ) 1 \/g | 3| _3
inh 2X+
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Bai 4. A(3:3)

+ Duong tron ngoai tiép tam gidc ABC c6 tam |
vaban kinh R=1A= \/g

nén c6 phuong trinh: (T): (Xx-2)*+(y—-1)*=5

+ Khi d6 toa d giao diém ctia duwong phan C(7)

B(?)

giac trong goc A véi (T) 1a nghiém cta hé:

X_y:O X:y:o ) .'C__:I.'=[]

) , _© = 0O(0;0) 1a giao diém thtt hai.
(x=2)"+(y-1D)° =5 X=y=3

Do OA 1la phan gidc trong cta goc A nénOl L BC, suy ra
n. =0l =(22)

Suy ra phuong trinh duwong thang BC c6 dang: 2X+ y+m=0

Mit khac Ol vudng goc voi BC tai trung di€m M cua BC nén ta co:

IM =VR*~CM? =

+ Khi do:
5+m 3 [m=-2 [BC:2x+y-2=0
== =S
J5 5 T |m=-8 " |C:2x+y-8=0
Ma géc BAC nhon nén hai diém A va I sé ciing phia véi duong thing
BC do d6 ta c6 phuwong trinh duong thing BC thoa manla: 2x+y—2=0

d(1,BC)=IM <

+ Suy ra toa do diém B,C la nghiém cua hé:

x=0

y=2 . 8 6
2Xx+y-2=0 - B(O’Z)’C(s’ 5}

8
2 2 _ | | X==

5 5

Y
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s

Chu y:
+ Néu géc BAC nhon thi hai diém A va I sé cing phia v6i dudng thing BC

connéu BAC tithi A va | sé khac phia véi duong thang BC .
+ Ngoai cach giai trén cac ban cé thé tham khao thém cach giai th hai ¢ Bai
10 trong phan Bai tdp ap dung thudc Bai toan 5.
Bai 5.
+ DPuong tron (C) cé tdm | (L, —2) vaban kinh R= J10 .

Phuong trinh [A:X=1

Do tam gidc AMN céan tai A nén MN L IA nén phuong trinh MN 6
dang: y=m
+ Khi d6 phuwong trinh hoanh d¢ giao diém cua MN va (C) Ila
X* —2x+m*—=4m-5=0 (¥

Theo dinh 1i Vi-ét ta co: 6% :22

XX =m"—4m-5

biéu kién dé€ ton tai M, N phéan biét 1a phwong trinh (*) c6 hai nghiém
phan biét X, X,

Tuong duong A'=—m" +4m+6> 0 (2*)

MOgm) o [AM = (% -Lm)
N(x,:m) (vdi X, X, langhiém cuta (*)) = mz(xz—]_'m)

Khi d6 AAMN vudng tai A<> AM.AN =0 (x —1)(x,—1)+m? =0

+ Goi

m=
& XX — (X +%,)+1+m =0 2m° -4m-6=0< -3 (thoa man (*)

Vay phuong trinh MN 1a y=-1hodc y=3.
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7. BAITOAN 7
A.NOIDUNG BAITOAN 7
Tim diém dya vao trung tuyén, duong cao, trung truc trong tam gidc.
B. CACH GIAI CHUNG
*  Giao cua 3 dwong trung tuyén, dwong cao, dieong trung triec lan liegt cé tén goi la
trong tam, truc tdm va tam dwong tron ngoai tiép tam gidc.

14
2k

Trong tim G Trwe tim & Tam dwomg tron ngoai tiép I
Giao 3 (hoic 2) duémg trung tuvén  Giao 3 (hodc 2) duéng cao Giao 3 (hoic 2) dwémg trung truc

*  Khi bai todn c6 yéu t6'trung tuyén ta cdn khai thdc di kién bai todn bang cdc chil
sau:
. o Xg + X = 2Xy .
+ Khi M la trung diém ciia BC thi (nghia la dir kién nay ludn
Ye + Yo = 2Yy

Qitip ta cd dwgc hai phwong trinh)
+ Khi M li trung diéin cia AB 6 d6 c6 hai diéin dang thudc hai dwong thing, con
diém thie ba da biét (hodc cé thé biéu dién dn theo hai diém kia) thi ta ludn tim dwoc
toa dg hai diém d6 (quay vé Bai todn 5.2).

X+ Xg + X = 3%

Ya+Ys + Yo =3Yu
+ Khi M la trung diém cia BC va G la trong tim tam giic ABC thi
AM =3GM ( quay vé Bai todn 5.1).
*  Khi bai todn c6 yéu to'dwong cao ta cdn khai thdc dir kién bai todn bang cdc chil i sau:
+ AH L BC < AH.BC=0

+ Biét phwong trinh mot dieong cao nghia la cho ta biét phirong (vecto phdp tuyén

+ Khi G la trong tam tam gidc ABC thi:

va vecto chi phwrong) cuia canh doi dién twong 1rng.

+ Duwong cao lubn song song voi dwong trung triec ciia canh doi dign. Nghia la biét
phwong trinh ctia mot trong hai dwong trén ta sé biét dwoc phwong cia dwong con lai.
*  Khi bai todn co yéu t6 trung triec ( thuee chit la sw két hop ciia yéu t6' trung tuyén
va dwong cao) ta sé khai thic dwoc dong 2 gid thiét vé trung diém (trung tuyén) va
tinh vudng géc (dwong cao).
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* Truc tim H, trong tim G wva tdm dwong tron ngoai tiép | ciia mgt tam gidc
dwoc lién hé voi nhau qua  hé thiec vecto: HG = 2GI
(Duong thing di qua H,G, | con duoc goi la duong thing O - le).
C. viDy GOC
Trong mit phang toa &6 OXy, cho tam gidc ABC ¢4 truc tam H(2;0),

phuong trinh duong trung tuyén CM :3Xx+7y—-8=0, phuong trinh
duong trung trec cia BC 1a X—3=0. Tim toa d6 dinh A.

Giadi
+ Goi N la trung diém cta A(?)
BC; CM cit AH va duong e Ty—8=0
thang trung truc cia BC lan »

lwot tai D, E.
+ Ta c6 AH di qua H(2,0) va song g5 iy ~C
song v6i DN:X—3=0 nén c6 phuong =3=0
trinh Xx—2=0
Khi d6 toa d¢ diém E la nghiém ctia hé:
x—2=0 X=2 2
& 2= E| 2=
3X+7y-8=0 y:7 7
x=3
Toa d6 diém D langhiém coahe )7 3=9 1= D(g;_lj
3x+7y-8=0 y:—7 7

+ AE// DN nén ép dung dinh li Ta - let, ta duoc:

EG _AG . EG-2GD = ED-3GD = ED - 36D

GD GN
3-2=3(3- 8

(3-) N

<5 1 2 (1 j<:> 3=G|-=:0
—=—==3-=-Y, B 3
7 7 7 Yo =0
A(2,a) e AH Xg =3%; — (X, +%.)=8-7cC

+ Goi =

C(-2+7c;2-3c) eCM Yo =3Ys —(Ya+Y:)=3c—-a-2

= B@8-T7c;3c—a-2)
Suy ra BC = (14c—10;a—6c+4) .Tacé Uy, = (0;1)
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0

huong trinh 1a

7

ang c0 p

2,

v

A(22)

: [
Vi du 1. Trong mét phang toa dd Oxy, cho tam giac ABC, biét A(1;6) va hai

Giadi

A(l;6)

AC = (7c—4,—9c+6)
BH =(7c-6;3c—2)

hai dwong th
0. Tim toa d¢ cac dinh con lai ctia tam giac ABC.

0< (7c—4)(7c-6)+(-9c+6)(3c—2)
c=1
6
(: e —
11
)
trén

11

v

N

A

en nam

A7

3x-y-2

2

D. CAC VIDU MO RONG

a

\

B(8-7c;-3c+2) =
Ov

A(2;6¢c—4)
C(-2+7c;2—-3c)

-

g trung tuy

’e

AC | BH < AC.BH
<:>11c2—17c+6—0<:{

\

uon

Suy ra {
Vay A(2;2) hoac A(Z;—

+ Mat khac:
X—-2y+1

d

Oc cac

S

B(3,2)
C(-1-9)
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+ Goi M,N lan lugt la trung diém caa AB,AC. Do A khong thu

duong trung tuyén cho trong bai nén gia sit phuong trinh BN : Xx—2y+1=0
b+6
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Vi du 2. Trong mit phang toa d6 OXy, cho tam gidc ABC c6 dinh
A(-12). Trung tuyén CM (M € AB) va duong cao BH (H € AC) lan
lwgt ¢6 phuong trinh 5x+7y—-20=0 va 5x—2y—-4=0. Viét phuong
trinh cac canh BC.

Gidi
+ Phuong trinh

-4(—1;2 SI—E;L'—4=[}
[x=2t |
o .{y=—2+5t = B2, -2+51) Sx+7y-20=0

Do M la trung diém cta AB

2t—1 5t
=m(223) PO ‘

a_1+1%_20=&©4&=4&©t=kzBQﬁ)

+ ViMeCM =5.

+ AC diqua A(-12) vudng goc voi BH nén co phuong trinh:
2X+5y-8=0
Khi d6 toa d6 diém C la nghiém cua hé
2X+5y—-8=0 Xx=4
P

5x+7y-20=0 y=0
+ Khid6 BC di qua hai diém B(2;3),C(4;0) nén c¢6 phuong trinh:
3x+2y-12=0

— C(4,0)

Vi du 3. Trong mét phang toa do OXy, cho tam giac ABC can tai A va M
la trung diém ctia AB. Puong thang CM c¢6 phuong trinh y—3=0 va

27
K (_5 ) 5) la trong tdm cua tam gidc ACM . Tim toa do cac dinh ctia tam

gidc ABC, biét duong cao xuét phat tir dinh A cua tam gidc ABC ¢6
phuong trinh X+Yy—-2=0.

Gidi 4
+ Goi G la trong tdm cua tam giac ABC .
Do ABC can tai A nén toa do N

diém G la nghiém cua hé: " X

-3=0 =-1
{y C{X — G(-1,3) S
X+y-2=0 y
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+ Goi MK di qua K(—E

phuong trinh: X—y+3=0

j va vuong goc voi AG:X+Yy—-2=0 nén o

= M (0;3)

X-y+3=0 x=0
Khi d6 toa d0 diém M 1a nghiém cua hé { y = {

y-3=0 y=3
+ Do G la trong tdm ctia tam gidc ABC nén ta co:
X. —0=3(-1- O)@{XC:—B
Ye —3=3(3-3) Yo =3
+ Do K la trong tdm tam gidc ACM nén:
Xy =3X — (X +X%,)=—2-(-3+0)=1
{yA =3Y« ~(Ye +Yu)=7-(83+3) =1
Vi M la trung diém cua AB nén suy ra B(-1;5)
Vay AL1),B(-15),C(-33).
Vi du 4. Trong mat phéng toa do0 Oxy. Tim toa dd cac dinh ctuia tam giac
ABC biét tryc tam H (L 0), chan duong cao ha tr dinh B la K(0;2),
trung diém canh AB la diém M (3;1).

MC =3MG < { = C(-3.3)

= ALY

Gidi
+ Ta c6 AC di qua K(0;2) va

vudng goéc voi HK  nén nhan

B(?)

) M3
= (1 —2) lam vecto phép tuyén

Do dé AC c6 phuong trinh:
X—=2(y-2)=0< x-2y+4=0 AP K(0:2) cO

+ BK diqua H(%0) nhan @ =(2,1) 1am vecto phép tuyén nén c¢é phuong
trinh: 2(x-1)+y=0<2x+y-2=0
A(2a—4,a) e AC
Goi
B(b;2—-2b) e BK
Xn + Xg = 2X, 2a—-4+b=6 2a+b=10 a=4 |A44)
= - S =
Yat Vs =2Yy a+2-2b=2 a-2b=0 b=2 B(2,-2)
+ Tacé BC di qua B(2,—2) nhan HA= (4;3) lam vecto phap tuyén nén c6
phuong trinh: 4(X—2)+3(y+2)=0< 4x+3y—-2=0

, khi d6 M (3;1) 1a trung diém ctia AB nén ta co:




Khi d6 toa do diém C la nghiém cua hé:
= 8
X—-2y+4=0 1
y - 113%_3@)
4x+3y-2=0 _18 1111
11
8 .18
Vay A(4;4), B(2,-2), C| —;—|.
ay A(4:4), B(2-2) (1111)
Vidu 5 (D - 2009 - CB). Trong mét phang toa &6 OXy, cho tam giac ABC

c6 M(2;0) la trung diém cta canh AB. Puong trung tuyén va duong cao
qua dinh A 1an luot c6 phuong trinh la 7x—2y—-3=0 va 6Xx-y-4=0.
Viét phuong trinh duong thang AC.

Gidi
+ Toa do diém A la nghiém ctia hé
7x-2y-3=0 x=1 M(2;0
y===% = A2 MED
6x-y-4=0 y=2
+ Do M (2,0) 1a trung B

diém cua AB= B(3,-2). bx—y—4=0 Tx-2y-3=0

+ BC di qua B(3—2) va vuong goc véi duong thang 6X—y—4=0 nén
nhan n= (1 6) lam vecto phéap tuyén .
Do d6 BC c¢6 phuong trinh: X—3+6(y+2)=0< x+6y+9=0

Toa dd trung diém N cua BC thoa man hé:

x=0
X+6y+9=0
oY & 3:>N[0;—§j
7xX-2y-3=0 y:—E 2

+ Do MN 1la duong trung binh cia AABC
= AC=2MN = (-4-3) = n,. =(3-4).
Khi d6 phuong trinh AC:3x—-4y+5=0.
(Sau khi tim dwoc N (O;—gj cdc ban c6 thé suy ra toa dg C(—3,-1) va suy ra

phuwong trinh AC).
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Vi du 6. Trong mat phing toa @& OXy, cho hinh binh hanh ABCD ¢6 G 1a
trong tdm cua tam gidc BCD, phuong trinh duwong thang DG la
2X—y+1=0, phuong trinh duong thing BD 1a 5x—-3y+2=0 va diém
C(0;2) . Tim toa d cac dinh con lai ctia hinh binh hanh ABCD .

Gidi _
A B(? Sx=-3y+2=0

D(?) C(0;2)
2Xx-y+1=0 x=-1
e
5x-3y+2=0 y=-1
+ Goi DGNBC={M}, suyra M la trung diém ctia BC
Do M € DG = M (m;2m+1) = B(2m;4m)
+ Matkhic Be BD < 5.2m-3.4m+2=0< m=1= B(2,4)

+ Toa do diém D la nghiém cua hé

Suy ra trung diém caa BD c6 toa d¢ | (%,gj

Do | ciling la trung diém cia AC = A(L;1) (c6 thé suy ra difm A nho hé
thitc BA= ﬁ)
Vi du 7. Trong mit phang toa d OXy, cho tam gidc ABC c6 phuong trinh

duong trung tuyén BN va duong cao AH lan luot ¢ phuong trinh
3X+5y+1=0 va 8Xx—y—-5=0. X4c dinh toa d¢ cac dinh cua tam giac

ABC, biet M (—1; —g) la trung diém ctia canh BC.

Giai A)

+ BC diqua M (—1; —gj va vudng goc

véi AH nén nhan @ =(1,8) 1am vecto

chi phuong.

>

s s R S e o e
i st g R s i, hE i GEE Y o G i
i o R e N R s e f
i oS O i R i
R, PiiEaaedi T UG SR S G e f
e e i ol S i A HEE oo it
o o i el B nnees i S i e f
co st M e T i e s
e R N s i e s
S GhE S SR S i ot i G e it




+ Khi d6 toa d6 diém B la nghiém cua hé
X+8y+13=0 X=3
=
3X+5y+1=0
+ Do M la trung diém cua BC nén suy ra C(-5;-1)

+ Goi A(a;8a-5 € AH =N (%5;4a—3J :1a trung diém cua AC.

5 = B(3-2)

Tacé N e BN @3.%5+5.(4a—3)+1=0<:> a=1= AL3)

Vay AL3),B(3-2),C(-5-1).
Vi du 8. Trong mit phang toa d6 OXy, cho tam gidc ABC c6 dién tich
bang 24 va phuwong trinh cac duong trung tuyén keé tit cac dinh A, B,C 1an
luot 1a A :X-y+2=0, A,:5Xx-y-2=0, A;:X+3y-10=0. Tim toa
d6 A/B,C.

Giadi

A(?)

a)

B(?) M
Apx—yp=+2=0

+ Toa dd trong tam G cua tam gidc ABC la nghiém cta hé:

{x—y+2=0 @{X:1:G(];3)

S5X-y-2=0 y=3
+ Vi {BEAz {B(b;Sb_Z) :>|\/|[b_3c+10;5b+c_2}létrungdiéhlcﬁaBC
Ced, |C(10-3c0) 2 2
Tacé M eA1:b_3§+10—5b+2c_2+2:0©b+c:4©C:4—b
B(b;5b-2 _
(0i%-2) L BE=(2b-26-60)=(2b-2)(1-3
C(3b-2,4-b)

(véi b£1)= ny. =(31)

Khi d6 BC di qua B(b;5b—2) va cé vecto phap tuyén I‘I—BC =(31) nén
=0 3x+y+2-80=0
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+ Tacs Sy = 3G < 24— 3%.(1(@, BC).BC < d(G, BC).BC = 16

b=0
b=2

3+3+2-8Y)
Q—

J10

Véi b=0:>{

J(2b—2)? + (6b—6)? =16 < (b—1)? :14:{

B(0;-2)

C(-24)

B(2;8)

C(42)
Vay A(5,7),B(0;—-2),C(-2;4) hodc A(-3;-1),B(2,8),C(4,2).

Vi du 9. Trong mat phéng toa do Oxy, cho tam gidc ABC c6 A (3; 4), trong

tam G(2; 2), tryc tam H [5@) Tim toa d¢ cac dinh con lai ctia tam giac
9 9

= A(5;7) (do G(13) la trong tam tam giac ABC)

Véib=2= { = A(-3-1) (do G(13) la trong tam tam giac ABC)

ABC.

Gidi
+ Goi M (X Yy) latrung diém cua BC, khi d6

A 4)

2-3=2(x-2)

AG=2GM <
{2—4:2(y—2)

30) Y; c(?)

+ BC di qua M [g;l} va vudng gbéc voéi AH nén nhéan

AH = (_g; —%j = —g (2;,5) lam vecto phap tuyén.

Do d6 BC c¢6 phuwong trinh : 2(x—§j+5(y—1)20<:> 2x+5y-8=0
+ Goi B(4+5t;—-2t) e BC= C(-1-5t;2+2t) (do M(%;lj l1a trung diém

cua BC)




HB =

9 9 j, khi d6 H la truc tam cta tam giac
CA=(5t+4,2-2t)
ABC nén ta co:

R (13+ 45t 18t+26
Suy ra

13+ 45t 18+26

HB.CA=0< (5t+4). +(2t-2).

t
Oot’+t=0<
t=-1

+ Véit=0= B(4,0),C(-12) ;véi t=-1= B(-12),C(4,0)

Vay B(4;0),C(-12) hodc B(-12),C(4;0).
Vi du 10. Trong mat phang toa &6 OXy, cho tam gidc ABC c6 dinh
A(2;1), truc tam H (14;-7), duong trung tuyén ké tir dinh B c6 phuong
trinh 9X—5y—7=0. Tim toa d6 cdc dinh B va C.

Gidi
+ Goi M 1a trung diém cua BC
Do phuong trinh BM viét dudi A(Z1)
) {x =—2+5t
dang tham sO
y=-5+0t
B(—2+5b; -5+ 9b)
M (~2+5m -5+9m) O
+ Do M la trung diém cua
BC = C(10m- 6;18m-11) = BC = (10m-5b— 4;18m—9b—6)
Tacé AH = (12;-8) = 4(3,-2).
Khi d6: AH 1L BC < AH.BC =0
& 3(10m—5b—4)— 2(18m-9b—6) = 0 <> b =2m
{ B(10m-2;18m-5) HB = (10m-16;18m+ 2)
Suy ra =<
C(10m-6;18m-11) | AC = (10m-8;18m-12)
+ Do H 1a triec tam tam gidc ABC nén ta co:

HB.AC =0 < (10m—16).(10m-8) + (18m+ 2)(18m-12) =0

9x—5y-7=0

nén goi { ()

B(34).C(-1-2)

o[ 154,203
o 5333

< 106N —105m+ 26 = 0 <

262




+ Vay B(3,4),C(-1-2) hoac 8(154' 203),(:( %8, 115).

5353 ) | 53 53

E. BAI TAP VAN DUNG

Bai 1. Trong mat phang toa d6 OXy, cho tam giac ABC 6 dinh A(-1;-3),
hai duong cao BH va CK 14an luot ¢ phuong trinh 5x+3y—-25=0 va
3x+8y—12 =0. Hay xac dinh toa do cdc dinh B va C.

Bai 2. Trong mat phang toa d6 OXy, cho hinh binh hanh ABCD c¢6 dinh
A(34),C(81). Goi M 1a trung diém cua BC , E la giao diém cua BC va
AM . X&c dinh toa do cac dinh con lai cua hinh binh hanh biét réng E(52).
Bai 3. Trong mit phang toa do OXxy, cho tam gidc ABC cé trong tam

G(gil)f trung diém BC la diém M (41), phuong trinh dudng thing chira

duong caoké tlr B la X+ y—7=0.Timtoado A B,C.
Bai 4 ( D - 2012 — CB). Trong mat phzfmg toa d0 Oxy, cho hinh ch®* nhat
ABCD. Cac duodng thang AC va AD 1an luot ¢6 phuong trinh 1a X+3y =0 va

X—Y+4=0; duong théng BD di qua diém M (—%;1}. Tim toa &0 cic dinh

cua hinh chi* nhat ABCD.

Bai 5. Trong mét phang toa dd OXy, cho tam gidc ABC. Duong cao ké tir A,
trung tuyén ké tir B, trung tuyén ké tir C 1an lwot ndm trén cac duong thing
c6 phuong trinh X+y-6=0, x-2y+1=0 va X-1=0 . Tim toa do
AB,C.

Bai 6. Trong mit phang toa &6 OXy, cho tam giac ABC c6 dinh C(-1-2),
duong trung tuyén ké tir A va duong cao ké tir B 1an luot c6 phuong trinh
SX+Y—-9=0 va X+3y—5=0. Tim toa d0 cac dinh A va B.

Bai 7. Trong mat phang toa do OXy, cho tam giac ABC can tai dinh A, c6

trong tam G[g;%}, phuong trinh duong thang BC la x—2y-4=0 va

phuong trinh duong thang BG la 7x—4y—8=0. Tim toa d6 cic dinh cta
tam giac ABC.
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Bai 8. Trong mit phang toa do OXxy, cho tam gidc ABC cé trong tam
G(-2,0), biét phuong trinh cic canh AB va AC theo tht tu la
4x+y+14=0 va 2x+5y—2=0. Tim toa d cac dinh ctia tam giac ABC.
Bai 9. Trong mit phing toa do OXy, cho tam gidc ABC c6 dinh A(-2;3).
Puong cao CH nam trén dudng thang 2X+ y—7=0 va duong trung tuyén
BM nim trén duong théng 2X—Yy+1=0. Tim toa d0 cac dinh con lai ctia
tam giac ABC.

Bai 10. Trong mit phang toa &6 OXy, cho tam giac ABC c6 dinh A(-2;4).
Phuong trinh duong trung triec canh BC, duong trung tuyén xuat phat tir C
1an lwgt la X+2y—-1=0 va X—3y+4=0. Tim toa d§ cac dinh con lai ctia
tam giac ABC.

B(?) 3x+8y-12=0

K

F. GIAI BAI TAP VAN DUNG
Bai 1.
+ AB di qua A(-1-3) va vudng goc
v6i CK nén nhan Uy =(8-3) lam e B
vecto phép tuyén. 5x+3y-25=0
Do dé AC ¢6 phuong trinh: 8(x+1)-3(y+3)=0<8x-3y-1=0
Khi d6 toa d¢ diém B la nghiém ctia hé:
8x-3y-1=0 X=2
=
5x+3y—-25=0 y=5

A=1-3)

— B(2;5)

+ AC di qua A(-L-3) va vudng gbéc v6i BH nén nhan @ =(3-5) lam
vecto phap tuyén.
Do d6 AC c6 phuong trinh: 3(x+1) -5(y+3) =0« 3x-5y-12=0
Khi d6 toa d6 diém C 1a nghiém ctia hé :
3x-5y-12=0 X=4
=
3x+8y—-12=0
Bai 2.

-
Goi ACNBD =1} khi d6 | L '
+ Goi , khi @6 a
trung diém cua AC = | [11' °
& 2'2
WA BR OBy SN 5h B Y wE R U R R
+++++++ +++++ +++++++ +++++++ +++++ +++++++ ++++++++++ o et - ++++++ ++++++ +++++++ +++++++ ++++++
SR SR S A, Pt Rt o S bty S, by
+++++++++ ++++++ +++++++ +++++++ +++++ ++++++ ++++ +++++++++++ +++++++ e ++++++ +++++ +++++++ ++++++ ++++++
TaaRn Do o T G R s g o o
SR BRSOl N e SRR o B e
TEE wmm bR B S i SR B Theems b



+ Taco E latrong tdm ctia tam gidc ABC nén
Xg =3x% — (X4 + %) =4
{YB =3Ye —(Ya+¥e) =1
+ Do | latrung diém caa BD = D(7;4)
Vay B(4,1),D(7;4).
Bai 3.

= B(4;1)

+ Tacd W:(—%;O].

Goi A(a;b) = AM = (1-a;1-b) .
Do G la trong tdm tam gidc B(?) M(L:1) @

1
S — l1-a=3| = a=2
ABC = AM =3GM < 3 1:>A(2;1)
1-b=3.0

+ AC di qua A(21) va vudng goc véi duong cao ké tir B nén c¢6 phuong
trinh: X—y—-1=0
+ Goi B(t;7-t) = C(2-t;t-5) (do M 1a trung diém cua BC)

B(34)
+ Tac6 Ce AC= 2-t—-(t-5)-1=0=t=3=

C(-1-2
Bai 4. AQ) B()

M
Vi {A} = AC N AD nén xét hé: d
X+3y=0 X=-3 y Nh c(?)
y=t o = A(-31) PO
X—y+4=0

Phuong trinh cia d' di qua M song song AD c¢6 dang:

y=1 x—y+4=0 x+3y=0

x+%—(y—1) =0 3x-3y+4=0

_ x=1
Goi {N} =d'N AC nén ta xét hé: x+3y=0 = 1 :N(—l;l]
3x-3y+4=0 y=3 3

Goi d 1a duong trung trgc caa AD cit MN, AC, AD 1an lwot tai H,1,J

= H,I,J lanluot la trung diém MN, AC, AD = H
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Suy ra phuong trinh duong thang d : (X+%)+(y—gj =0 x+y=0

= 1(0;0)

X+y=0 x=0
Tac():{l}:dmAC néntaxéthé:{ y {

f—
x+3y=0 y=0
= C(3-1 (I1atrung diém cua AC)va {J} =d N AD nén ta xét hé:

X+y=0 X=-2 ]
= =J (—2; 2) = D(-13) (J 1a trung diém ctia AD)
X-y+4=0 y=2
= B -3) (| latrung diém cua BD)
Bai 5. A7)

x=2y+1=0

5() & 0

x+y—6=0
+ Goi G la trong tdm tam gidc ABC, khi d6 toa d6 diém G la nghiém cua hé
X—2y+1=0
Xx-1=0
Ae AH A(a;6-a)
+ Vi{BeBM = {B(2b-1b),
CeCN |C(Lo)
Xy + X+ %X =3 a+2b=3
khidé:{A 8 TR =% @{
YatYst+Yc=3yy |a-b-c=3

+ Taco Uy, =(L-1),BC =(2-2b;c—h), khi dé:
AH 1 BC<u,,.BC=0<2-2b—(c-b)=0=b+c=2 (2
a+2b=3 a=5 A(5D
+ T (1) va (2) taduwoché: a—b-c=3<<b=-1=:B(-3,-1)
b+c=2 c=3 CL3
vay A(51), B(-3-1), C(L3).

o x=y=1=G(11))
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Bai 6.

+ AC di qua C(-1-2), vudng gbc A7)
véi duong thing X+3y—-5=0 nén
nhan n=(3,—1) lam vecto phép tuyén .

Do d6 AC ¢6 phuong trinh:
I(X+D-(y+2)=0=3x-y+1=0 B
+ Khi d6 toa 46 diém A 1a nghiém ctia hé : Sx+y=9=0

{3x— y+1=0 - {x=1 s AL4)

5x+y-9=0 y=4
+ Goi B(5-3t;t), khi d6 toa d6 trung diém M cua BC thoa man:

_Xet X A3
2 2 :M(4—3t;t—2j
CYgtYe t=2 2 2
2 2
+ Do M thudc duong thang 5X+ y—9=0 nén ta co:
543,12 9 0et=0=B@0)
2 2
Vay A(L4) va B(5,0). A
Bai 7.

+ Toa do diém B thoa man hé

_2y-4=0 _0
{X 4 @{X — B(0,-2) G

C(-1-2)

=
—

Xy

Ym

7x-4y-8=0 =-2 x-2y—4=0
41 B M C()
+ AG di qua G(g,gj va vudng gbc véi BC (tam gidc ABC can tai dinh

A) nén nhan @ =(2;1) 1am vecto chi phuong,.
Do d6 AG ¢6 phuong trinh: 2(X—gj + y—% =0 2x+y-3=0

+ Khi d6 trung diém M cua BC la nghiém cua hé :

2x+y-3=0 X=2
= = M(2-])
X—2y-4=0 y=-1
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Do G la trong tdm tam giac

- 2—-x=2 x=0
ABC = AM =3GM <:>{ 1oy= 4@{ = A0;3)

+ Suyra X %~ (X + %) = C(4,0)
Ye =3yG_(yA+yB)=O
Vay A(0;3),B(0;-2),C(4,0).

Bai 8.

A()

+ Toa d) diém A la nghiém cua hé

4x+y+14=0 X=-4
=
2X+5y-2=0 y=2

_ {B(b; ~14-4b) e AB

dx+y+14=0 —2=0
= A(-4;2)

B() c

+ Goi
C(1+5c;—2c) e AC
+ Do G(-2;0) la trong tdm tam gidc ABC nén ta c6:
Xn + X5 + %o =3Xg —4+b+1+5c=-6
f—
Yat+Vs+VYe=3Y; 2-14-4b-2c=0
b+5c=-3 b=-3 B(-3-2)
f— f— =
2b+c=-6 c=0 C(L0)
Bai 9.
+AB di qua A(-2;3) va vudng goc voi

c(?)

CH nén nhin Uy, = (L—2) lam vecto

phap tuyén.

Do dé6 AB c6 phuong trinh :
X+2-2(y-3)=0< x-2y+8=0
+ Khi d6 toa o diém B la nghiém cua hé

{x—2y+8:0<:>{x:2:> B(25)

2X-y+1=0 y=5
+ Goi C(t;7-2t)eCH .Do M Iatrung diém cta AC nén suy ra:

M (E;S—t

By A=)
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+ Mat khac:
M e BM @2.%—(5—t)+1:0<:>2t—6:0<:>t:3:>C(3;1)

Vay B(2,5),C(31).

Al-2:4
Bai 10. 24

x—3y+4=0 A

# ] 5 c(?)
B(7 N
@ |.‘c—2}'—1=0
+ Goi M, N lan luot la trung diém cua AB, BC.

Do M, N l4n lugt ndm trén cac duong X—3y+4=0 va X+2y—1=0 nén
M (3m—-4; m)
goi = B(6m-6;2m-4) = C(-4n-6m+8;2n—2m+4)
N(1-2n;n)
+ Tacod
CeCM < (-4n-6m+8)-3(2n—-2m+4)+4=0<n=0= N(1;0)
+ BC diqua N(3;0) va vudng goc véi duong thing Xx+2y—1=0 nén BC
c6 phuwong trinh: 2X—-y—-2=0
Khi d6 toa d6 diém C la nghiém cua hé:
2x-y-2=0 X=2
=
x—-3y+4=0 y=2
Do N(%0) la trung diém caa BC nén suy ra B(0;-2).
+ Vay B(0;,-2),C(22).

= C(2,2)

8. BAITOAN 8
A.NOI DUNG BAITOAN 8
Tim diém dya vdo phén gidc trong (hodc ngodi ) cia tam gidc.

B. CACH GIAI CHUNG

Dé gidi quyét tot cdc bai todn c6 chita yéu t6 phdn gidc cdc ban cin nim duwoc
cdc kién thiic co ban sau:

* Hai canh ctia mgt goc ludn do6i xirng qua M
dwong phin gidc cia goc dé. Nghia la mot diém

thudc mgt canh khi 1ay doi xirng qua dweong M, M,
phdn gidc ciia géc chira canh dé thi ludn nam trén canh con lai ciia goc dé.

Day la tinh chat gan nhw ludn dirgc khai thic trong cdc bai todn ¢ yéu to phan gidc.
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(Vige tim diém doi xieng cd 3 cich gidi, cdc ban xem lai Phdn 2 ¢ Bai todn co bdn 2).
*  Giao 3 dwong phan gidc trong cuia tam gidc
la tam dwong tron ngi tiép tam gidc do.

*  Giao 2 dwong phin gidc ngoai cua hai goc
hodc giao cua 1 dwong phin gidc trong ciia mot
Q6c va 1 dwong phin gidc ngoai cua goc khdc
la tdm dwong tron bang tiép tam gidc. (Mot
tam gidc c6 1 dwong tron ni tiép va 3 dwong
tron bang tiép).

* Hai dinh ciia mét tam gidc ludn nam khdc
phia voi dwong phin gidc trong cua dinh thir
ba va nam cing phia v6i dwomg phin gidc
ngoai cua dinh thir ba.

Trong nhiéu bai todn yéu t6 nay sé giip ta logi
bét cic nghigm khong thoa man.
*  Goi D,,D, ldn lwot la chin dwong phin gidc trong, phin gidc ngoai goc A ciia
tam gidc ABC thi ta ludn co:

9 DB=-42DC 9 DB=22DC

AC AC

* M@t diéin nam trén dwong phén gidc ludn cdch déu hai canh ciia né.
*  Vigc viet phwong trinh dwong phdn gidc trong, phin gidc ngoai ctia cdc goc trong
mot tam gidc cdc ban c6 thé' xem lai Bdi todn co ban 5 thugc Phdn 2.
C. CAC Vi DU MINH HQA

Vi du 1. Trong mat phang toa &6 OXy, cho tam giac ABC c6 duong phan giac
trong AD la: X—y=0, duong cao CH 1a: 2x+ y+3=0, canh AC di qua
diém M (0;—1) sao cho AB=2AM . Tim toa d6 cac dinh ctia tam giac ABC.

Phdn tich huéng giai:

*  Phdn gidc trong cua géc A la AD dd biét phwong trinh va M € AC, liic nay ta
nghi t6i Bai todn 8 bang cich tim diém N thudc canh AB dbi xitng v6i AD qua
diem M .

* Khi tim dwoc toa d diém N thi nhitng “niit that” clia bai todn gdn nhw duwoc
“thdo b6”. Cu thé’

+ Ta sé viét dwoc phwong trinh cua AB di qua N va vudng goc véi CH , tir diy
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+ Do AB=2AM nén N la trung diém cia AB, suy ra toa dj diém B.
Sau ddy la 10i gidi chi tiét cho bai todn:
Giai

AT

M(0;-1)

B(?) D\ ., c(

+ Goi N la diém d6i ximg véi M qua AD, suyra N € AB
MN di qua M(0;-1) va vudng géc véi AD nén c6 phuong trinh:
X+Yy+1=0
Khi d6 toa d6 diém K la giao diém cia AD va MN 1a nghiém ctia hé :
X+y+1:0c>x:y:—£:>K _&_1
Xx-y=0 2 2
Do K la trung diém cia MN nén N(-10)
+ AB diqua N(-10) vavuong goc véi CH nén c6 phuong trinh:
X—-2y+1=0
Suy ra toa d diém A la nghiém cta hé :
X—2y+1=0
< x=y=1= A%l
Xx—y=0
Do M thuoc canh AC nén N thuodc canh AN vsi AM = AN
Mit khac, AB=2AM = AB=2AN = N la trung diém ctia AB =B (-3;-1)
+ AC diqua A1) va M(0;—1) nén c6 phuong trinh : 2Xx—y—-1=0
Khi d6 toa d6 diém C la nghiém cua hé

1

2Xx—y-1=0 ==
xry13-07 1 230(_%;_ZJ
X+Yy+3= y=_2

Vay A%1),B(-3 4),(:(-%;-2)
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Vi du 2 (B - 2013 - NQ). Trong mét phang toa &6 OXy, cho tam giac ABC c6

17 1
chan duong cao ha tir dinh A la H (E’ —g) , chan duong phan giac trong

cua A la D(5;3) va trung diém ctia canh AB la M (0;1) . Tim toa d6 dinh C

Phan tich huéng giai:

*

Vin mot cdu héi quen thudc “diéin nao, hay dwong thing nao ta cé thé’ tim va viét
duwoc qua die kién ban ddu ctia bai todn? ” . O vi du nay ta dé dang viét dwoc phirong
trinh canh BC (di qua H va D) va phwong trinh AH ( di qua H va vudéng géc
v6i HD)

* Khi dé dong thoi ta sé tim toa do hai diém A, B - theo goc nhin ciia Bdi todn 5
( A, B ldn luot thudc hai dwong thang AH,BC da biét phuong trinh va lién hé voi
diém M qua hé thitc vecto - ¢ ddy M la trung diém ciia AB ).

* Liic nay ta Bai todn 8 xudt hi¢n , dong nghia voi viéc ta sé tim dwoc diém thudc
canh AC, doi xitng véi M qua AD . Tir ddy ta viét dwoc phwong trinh AC va suy
ra duwoc toa do diém C (giao cia AC va BC).

Sau ddy la 10i gidi chi tiét cho bai todn :

Gidi y

+ Tacé:ﬁz(g;E)ZS

55/ 5 ' M1

Suy ra:AH di qua H(E;—EJ va
5 5 B

nhan n= (L 2) lam vecto phép tuyén nén L

)

c6 phuong trinh : x—%+2(y+%) =0 x+2y-3=0

BC di qua D(53) va nhan Nn'=(2,-1) lam vecto phép tuyén nén c6
phuong trinh : 2(X—-5)—(y-3)=0<2x-y-7=0
A(3-2a;a) e AH
Goi
B(b;2b—-7) e BC
Xy + Xg = 2X,, 3-2a+b=0 a=3 [A(-39
<~ f— =
yA+yB:2yM a+2b-7=2 b=3 B(3,—1)
+ Khidé AD diqua A(-3;3) va D(5,3) nén AD c6 phuong trinh y=3.
Goi N 1a diém d6i xting cia M qua duwong thang AD, khi d6 E € AC

,khidé M la trung diém ctia AB néntaco:
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MN di qua M (0;1) va vudng géc véi AD nén c6 phuong trinh : X=0
Khi d6 toa d6 giao diém | cia MN va AD 1a nghiém ctia hé :

{ngsl(o;s)

Do | la trung diém caa MN = N(0;5)
+ AC diqua A(-33) va N(0;5) nén c6 phuong trinh: 2Xx—3y+15=0

Suy ra toa dd di€m C 1a nghiém ctia hé

2x—-3y+15=0 x=9

{ZX— y-7=0 = {

Vay C(9;11).

Ngoai cdch tim toa d¢ diém A theo goc nhin cia Bai todn 5 6 vi du trén ta c6 thé’
tim diém A theo g6c nhin ciia Bdi todn 1, khi A€ AH va AM = MH . Cu thé’:

Goi A(B—2a;a)e AH , khidé: AM = MH < AM? = MH?

& (3-2a)° +(a-1)7° = (%j +(g)

= C(911
= €1

a=3 A(-33)
< 5a’-14a-3=0< 1=> A(]_?_ lsz Viy A(-3,3).

5 5

a=-=
5

Vi du 3. Trong mat phang toa d6 OXy, cho tam giac ABC c6 trung tuyén
BM :2x+ y—3=0, phan gidc trong BN : X+ y—2=0.Diém P(2;1) thudc
duong thang di qua A, B. Ban kinh duong tron ngoai tiép tam giac ABC
bang \/5 . Xéc dinh toa d cac dinh ctia tam giac ABC.

Phan tich huong gidi:

* Véi BM,BN da biét phwong trinh, ta dé dang suy ra toa do diém B.

*

P(2,1) € AB wva phin gidic BN :X+Yy—2=0, giip ta nghi toi tim diém Q
thugc BC doi xitng v6i P qua BN . Khi dé ta sé viét dwoc phwong trinh cic canh
AB,BC.

*  Dir kign “dwong trung tuyén BM :2X+Yy—-3=0" ta chwa khai thic trigt dé,
cong voi dir kién “bin ho
khad

cat



nang sé cé nhirng yéu to" ddac bi¢t tiv nhitng s6'liu va thong so’ ciia dé bai. Liic nay ta
cdn cdm but “nhip” dé' tim ra diém “mdu chot” cia bai todn. Ta viét dwoc phuong
trinh AB:y=10va BC:X=1 Ia hai duong thing vudng goc, do dé tam gidc ABC
vuong tai B. Nhuw vdy ta sé suy ra diegc M chinh la tdm dweong tron ngoai tiép tam
gidc va co ban kinh MB = V5. bén liic nay thi “con dwong” dé' di dén dap s ciia 10i
Qidi tro nén khd 1o rang.
Sau diy la loi gidi chi tiét:
Gidi 3()
+ Toa do diém B la nghiém ctia hé
2x+y—-3=0 x=1

B(1;1 .
X+y—2:0<3 y=1:>(l) P(2:1)

M
+ Goi Q la diém do6i xtéing v6éi P qua phan A() }.—-‘\ \
0

)
giac trong cua goc A, suyra N € AB x+y=2=0 2x+y-3=0
PQdiquaP(2;1) va vudng goc véi BN nén cé phuong trinh: X—y—-1=0
Khi d6 toa do diém H 1a giao diém ctia BN va PQ la nghiém cua hé :
X-y-1=0 X=
=
X+y—-2=0

NI~ N w
w
|_\

Do H la trung diém cta PQ = Q(Z0)

Véi P(21),B(12),Q(L0) suy ra phuong trinh AB:y=1va BC:x=1

Ma Xx=1 va y=1 la hai duong thang vudéng géc do d6 tam giac ABC

vuong tai B.

Suy ra M la tdm ctia duong tron ngoai tiép tam giac ABC = MB = J5
A(a;1) € AB

Goi (1)< = a+l ;C—-i_:L (vi M la trung diém ctia AB)
C(c)eBC 2 2

Tac6 M € BM < 2.a7+1+%1—3=0

& 2a+c-3=0<c=3-2a=M aT”;z—a
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+ Taco
a=3
a=-1

2
MB =+/5 < MBZ:SC{a—;l— j +(1—a)2:5©(a—1)2:4<:{

.. {A(3; 1) .. {A(—l' 1)
Véi a=3=c=-3= :Véia=-1=c=5=>
C(-3) C(5)
Vay A3 1),B(11),C(L-3) hodc A(-11),B(L1),C(E5).
Nhan xét :

O vi du trén néu tw duy theo cich thong thwong (chi tim  tuwong va chwa quan
tdm t6i s0'liéu cu thé ciia bai todn) thi dir kign”bdn kinh dwong tron ngoai tiép tam
gidc ABC bang 5 7 ta sé vt kié cit nghia . Va kinh nghiém gidi nhitng dang todn
nay , cho ta biét dwoc sé can tim ra nhirng yéu to ddac biét . Nhirng yéu t0 nay sé la
“mdu chot” d€'g0 nhitng “niit thit” trong bai todn.

Vi du 4. Trong mat phang toa d OXy, cho hinh binh hanh ABCD c¢6

C(3-1), duong thang chita BD va duong thang chita duong phan giac

cua goc DAC lan luot c6 phuong trinh la X—4y+2=0 va X+y—-4=0.
Xac dinh toa d0 cac dinh con lai cia hinh binh hanh trén.
Phan tich huong gidi:

*  V0i nhitng thong s6"ban diu cua bai todn, ta ¢ thé’ nhin ra ngay ndi dung Bai
todn 5. Khi Al (1 la giao diém hai dwong chéo) lin lwot thubc hai dwong
X+Y—4=0 vi X—4y+2=0 va lién hé¢ véi diém C(3,—1) qua hé thirc vecto
(trong trwong hop nay | la trung diém cua AC). Nghia la ta sé tim dwoc toa do
diem A,| nho Bai todn 5.

*  Ta ciing nhdn thiy 6 Bai todn 8, nén hwong tw duy tiép theo la tim toa d¢ diém
E e AD d6i xitng v6i C qua dwong phin gidgc X+Y—4=0. Tir diy ta sé viét
dwoc phirong trinh canh AD, suy ra dwoc toa dg diém D wva tiép tuc tim dwoc toa dg
diem B (1 la trung diém cua BD ).

Sau ddy la 10i gidi chi tiét cho bai todn :
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+ Goi A:X+Yy—-4=0 la phuong trinh dwong phan giac goc DAC va
ACNBD =1}

Goi A(a;4—a)e A.Do | latrung diém ctia AC, suy ra | (%3,3;28')
, a+3 3-a .
Tacod | e BD @T—4.T+2: O a=1= AL3) va (2]
+ Goi E la diém d6i ximg ctia C qua A, khi dé6 E € AD
CE di qua C(3,—1) va vudng géc voi A nén cd phuong trinh: x —y =4
Khi d6 toa d6 giao diém H cua CE va A la nghiém cua hé :
X—-y—-4=0 Xx=4
P
X+y-4=0 y=0
Do H la trung diém cua CE = E(5;1)
+ AD diqua A(L3) va E(51) nén c6 phuong trinh : X+2y—-7=0
Suy ra toa d6 diém D la nghiém ctia hé

x=4

X+2y-7=0 3
& 3=D|4—
X—4y+2=0 y:E 2

— H(4;0)

+ Do 1(2;1) 1a trung diém ctia BD, suy ra B(O; %)

Vay AL 3), B(O;%), D[4;§j .

Vi du 5 (B - 2008 ). Trong mdt phéng toa do Oxy, hay xac dinh toa d¢ dinh

C cta tam giac ABC biét rang hinh chiéu vudng goc ctia C trén duong

thang AB la diém H (-1 —1), duong phan giac trong ctia goc A c6 phuong
trinh X—Yy+2=0 va duong cao ké tr B ¢6 phuwong trinh 4x+3y—-1=0.

Phdn tich hwéng giai:

*  Dir kién cuia bai todn cho ta thdy ngay Bai todn 8, nghia la ta sé di tim toa d¢ diém
D e AC, doi xitng véi H qua phin gidc trong ciia géc A. Tir ddy ta sé viét dwoc
phuwong trinh AC (di qua D va vudng géc vdi dwong cao ké tiv B) va tim dwoc toa
do diéim A.

*  Liic nay diém C sé dé dang tim dwoc nho Bai todn 3
Sau ddy la 10i gidi chi tiét cho vi du trén :
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Arx—y+2=0

A° ~B

H(-L-1)
+ Goi D la diém d6i xting cia H qua duong thang A:X—Yy+2=0, khi d6
DeAC

HD di qua H (-1 ; -1) va vudng goc vdi A nén c6 phuong trinh: x +y +2 =0

Khi d6 toa d¢ giao diém K ctia HD va A 1a nghiém ctia hé :
X+y+2=0 X=-2
f—
X—y+2=0 y=0
Do K la trung diém caa DH = D(-3;1)
+ AC di qua D(-3;1) va vudng goc véi duong thang 4x+3y—1=0 nén

= K(-2,0)

nhan n=(3,—4) lam vecto phap tuyén.
Do dé AC ¢6 phuong trinh : 3(x+3)-4(y-1) =0« 3x-4y+13=0
+ Khi d6 toa do diém A la nghiém cua hé

3x-4y+13=0 X=5 _—
{ <:>{ = A(5,7) = HA=(6;8) = 2(3,4)
X—y+2=0 7

+ Goi C(-3+4t;1+3t) e AC, suyra HC = (4t —2;3t +2)

Tam gidc CHA vuong tai H nén:

. 1 103

HAHC=03(4t-2)+4(3t+2) =0 24t=2ot=——=C| ——;—

12 34

Nhdn xét :

V6i bai todn trén, bang cich viét phwong trinh CH (di qua H va nhén HA liam
vecto phip tuyén) ta ciing cé thé'suy ra toa dg diem C la giao diém ciia AC va CH .

Vi du 6 (B - 2010 - CB). Trong mét phang toa d6 OXy, cho tam giac ABC
vuong tai A c6 dinh C(- 4; 1), phan giac trong géc A c6 phuong trinh
X+Yy—-5=0. Viét phuong trinh duong thang BC, biét dién tich tam giac
ABC biang 24 va dinh A c6 hoanh d6 duong.
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Phdn tich hwéng giai:

*  Giong nhw Vi dy 5, 0 vi du nay Bai todn 8 ciing xudt hi¢n khd ro . Nén ta sé di
tim toa dg diem D e AB, doi xitng véi C qua phin gidc trong ciia goc A. Tir ddy sé
tim dwoc toa d¢ diém A theo géc nhin cua Bdi todn 3 (A thudc duwong thﬁng
X+Y—5=0 va tao voi C,D mdt tam gidc vudng tai A).
* Khi tim dwoc diém A, gilp ta viét dwoc phwong trinh AB ( di qua A,D) . Liic
nay viéc tim diém B sé dwoc Qidi quyét nho Bdi todn 1 ( vé6i Be AB wva
AB = % ). Khi d6 ta sé suy ra phwong trinh BC.

Sau ddy la 10i gidi chi tiét cho vi du trén :

Giai C4D

+ Goi D la diém d6i ximg cua C qua duong
thang A:X+Yy-5=0,khidé D e AB

CD di qua C(—4;1) va vudng gbc véi

At y—5=0

A nén c6 phuong trinh: X—y+5=0 A D B
Khi d6 toa d6 giao diém H ctia CD va A 1a nghiém ctia hé :
X—y+5=0 x=0
y N — H(0;5)
X+y-5=0 y=5
Do H la trung diém cta CD = D(4;9)
AC = (-4—t;t—4)
+ Goi Alt;5-t)eA v6it>0,suyra<__
AD = (4-t;t+4)
Tam gidc CAD vuong tai A nén:
AC.AD =0 (-4—t)(4-t)+(t-4)(t+4)=0=1t2=16<t=4 hoic
t =-4 (loai)= A(4;)

2S,.. 224

+ Khi d6 AC=8= AD= =T=6 va AB di qua A4; -1); D (4;9)

nén c6 phuong trinh X=4
Goi B(4;b) € AB, khi do:
AD =6 < AD? = 36 < (b—1)2 =36<:{b=7 :{8(4;7)
b=-5 B(4,-5)
+ Vi A:x+y-5=0 la phan giac trong cua géc A nén B,C phai khac phia
sovdi A, dodé B(4;7)
Khi d6 B(4;7),C(-4;1) nén BC c6 phuong trinh : 3x — 4y +16=0
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Vi du 7. Trong mit phang toa d6 OXy, cho hinh thoi ABCD c6 duong
chéo AC nam trén duong thang d:Xx+y-1=0. Diém E(9;4) nam trén
duong thang chita canh AB, diém F(-2;—5) nam trén duong thang chita
canh AD . X4c dinh toa d6 cic dinh ctia hinh thoi ABCD biét diém C cé
hoanh d am va AC =2+/2.

Phin tich hwong gidi:

*  Ta biét dwong chéo ciia hinh thoi la phin gidc trong ciia cdc goc hinh thoi, nghia la
v6i vi dy nay d 1 phin gidc trong ciia géc A. Nhw vdy liic nay ta nghi téi Bdi todn
8, bang cdch tim toa do diem K e AD, doi xitng voi E qua d. Tir ddy ta sé viét
durgc phuong trinh AD (di qua K, F ) vi suy ra toa dg diem A (d(VAD ={A} ).
* Khi ¢6 duwgc toa d§ diem A, ta sé suy ra toa dg diem C nho Bdi todn 1 ( v6i
Ced oi AC=2V2).

Liic nay thi vigc tim B, D sé kha don gidn .

Sau day la loi giai chi tiét cho vi du trén :

Gidi
B(7) ac=22
E(%:4)
Al
)
K /:-:n
}:'(“2; -5 ) ‘[)(rf}

+ Goi K la diém doi xing v6i E qua AC, do AC la phan gidc cua gbc
B/AI) nén K thudéc AD
EK diqua E vavuodng gocvéi AC nén c6 phuong trinh: X—y—-5=0
+ Goi ACNEK = { H } , khi d6 toa d6 diém H 1a nghiém cta hé:
X—y-5=0 x=3
y = = H(3-2)
X+y-1=0 y=-2
Do H la trung diém ctia EK nén K(-3;-8)
+ Duong thaing AD di qua A, D nén cé phuong trinh: 3x—y+1=0
s e . N . |3X-y+1=0 x=0
Khi d6 toa do diém A la nghiém ctia hé & = A0;1)
X+y-1=0 y=1
+ Goi C(t;1-t) véi t <0, khi d6:
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= C(-2,3)
+ Goi BDNAC = {l }, do | latrung diém cua AC nén | (-1 2)
Tacé BD diqua | vudng goc véi AC nén cé phuong trinh: X—y+3=0
Do BD(1AD ={D} nén toa dd diém D la nghiém ctia hé:
X—y+3=0 x=1
3x—y+1:0¢> y=4
Suy ra B(-3,0) (do | latrung diém cta BD)
Vay A(G), B(-3,0),C(-23) va D(1,4)
Vi du 8. Trong mét phang toa d OXy, cho tam gidc ABC . Phan gidc trong

= D(L4)

ctia goc A va phan gidc ngoai cua géc B 14an lwot ¢6 phuong trinh X=2 va

1
X+ Yy+7=0.Cécdiém | —E;l , J(2;1) lan luot 1a tm dwong tron ngoai

tiép, noi tiép tam giac ABC. Tim toa d6 cac diém A,B,C.

Phdn tich huéng giai:

* Ta biét phin gidc trong, phan gidc ngoai cua mot goc ludén vudng goc voi nhau.
Tam dwong tron noi tiép la giao 3 dwong phan gidc trong cua tam gidc. Vi vdy trong vi
du nay ta nghi t6i vigc viét phwong trinh phan gidc trong BI di qua J(2;1) va
vudng goc véi dwong thing X+y+7=0.
Tir ddy ta tim dwoc toa dj diém B.
*  Khi tim dwoc B, Bdi todn 1 va Bai todan 8 dong thoi xuit hién . Vi Bai todn 1
sé gitip ta tim dwoc diém A. Cu thé: Ae AD va Al = 1B, (trong tinh hudéng nay
ta cin logi di mpt diém nho AJ, AD cung chiéu — voi D la giao ciia phin gidc trong
g6c A va phin gidc ngoai géc B ). Bdi todn 8 goi yj ta tim toa do diém N € AC , doi
xitng v6i B qua AD . Khi dé ta sé viét dwpc phwong trinh AC (di qua A, N ) va sé
tim duwoc diém C giong nhw cdch tim diém A bang Bai todn 1.
Sau dady la 1oi gidi chi tiét cho vi du trén:
Gidi
+ Goi phan gidc trong ctia géc A va phan giac ngoai ctia géc B cit nhau tai
D , khi d6 toa d¢ diém D la nghiém cua hé:
X=2 X=2
& = D(2,-9)
X+y+7=0 y=-9

BJ di qua J vavudéng géc véi BD nén cé phuong trinh: Xx—y—-1=0
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Vay toa do diém B 1a nghiém ctia hé :
Xx-y-1=0 X=-3

Y = = B(-3-4)
X+y+7=0 4
+ Goi A(2;a) € AD, khi dé:

c(?)
2
IA =B & (gj +(a-1)?

2 . x+y+7=0
=(Ej 5 @[a=6 :{A(Z,G)
2 a=-4 | A2-4)

Vi J nam gitta A va D hay m,ﬁ cung chiéu nén ta duoc A(2;6).
+ Goi duong thang di qua B vudng géc véi AD va cat AD, AC 1an luot tai M, N

Suy ra M la trung diém caa BN va BM ¢6 phuong trinh: y=—-4

X=2
Vay toa d0 diém M 1a nghiém ctia hé { 4 = M(2,-4) = N(7;-4)

Khi d6 AC diqua A va N nén c6 phuong trinh: 2X+y-10=0
+ Goi C(c;10—2c) € AC, khi do:

2

2
IC*=1B? <:>(c+%j +(2c-9)* =(§j +5°

= C(50

5 c=2 C(26)=A
& cc-7c+10=0< =

c=5 |C(50)
Vay A(2;6), B(-3,-4), C(5,0).

Vi du 9. Trong mit phang toa d OXxy, cho tam gidc ABC can tai A véi

BC =44/2. Cac duong thing AB va AC lan luwot di qua cac diém

M (ZL' —gj va N (O; gj Xac dinh toa do cdc dinh cta tam gidc ABC, biét

duong cao AH ¢ phuong trinh X+ y—2=0 vadiém B c6 hoanh d6 duong.

Phan tich huéng gidi:

*

Do tam gidgc ABC cin nén dwong cao AH ciing la dwong phin gidc trong ciia
g6c A do dé ta nghi téi bai todn 8 bang viéc xdc dinh toa d6 diéin doi xitng cia N
(hogc M) qua AH (trong loi gidi bai todn nay ta chon N ). Khi d6 viéc viét phwong
trinh AB sé don gidn khi ta c6 hai diém da biét toa dg thujc AB va suy ra dwoc toa

d/\ d./\? l\ . d’/ﬁ ? py B
0 diém A (la gino diém cua AH va AB)
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* Do dd biét phwong trinh AB via BC =4/2 = d(B, AH) :B—ZC: 22, nghta li ta

sé tim dwgc toa d¢ diém B theo goc nhin ciia Bai todn 2 (chiing ta da tim hiéu ¢ phin
triede). Khi do ta ciing sé suy ra dwoc toa d¢ diem C, nho doi xirng véi B qua AH .
Sau ddy la 10i gidi chi tiét cho vi du trén:
Gidi A7)

+ Goi N' ddi xting véi N O;E qua AH, M ;' 1;—% ';
7 \ J

s

suyra N'e AB ro18%
0

LN -

g 8y . L N
NN' di qua N 0;7 va vuong goc voi

L
H

18 B(7) (™

AH nén c6 phuong trinh : X—Yy+ == 0

L]

x+y—2=

Khi d6 toa d6 giao diém | cia NN' va AH 1a nghiém cta hé:

~N D

Do | latrung diém cia NN'= N '(—

:

+ Khi d6 AB di qua M(]_;_gj va N'(—;;ZJ nén c6 phuong trinh:

7x+3y—-2=0
Suy ra toa d6 diém A la nghiém cua hé
7X+3y—-2=0 x=-1

= = A(-L3
X+y-2=0 y=3 13
+ Goi B(-1+3t;3—-7t) € AB véit>%

Khi d6 ta cé:
[-1+3t+3-7t -2

2

d(B,AH)=B—2C=2\/§<:> =22 |4=4ot=1

hodc t =—1 (loai)
Suy ra B(2;-4)
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+ BC di qua B(2,-4) va vudng goc vé6i AH nén c6 phuong trinh:
X—y—-6=0

Khi d6 toa d6 diém H la nghiém ctia hé :

x—y—6=0© x=4 — H(4;,-2) = C(6;0) (do H la trung diém ctia BC)
X+y-2=0 2

Vi du 10. Trong mat phang toa &6 OXy, cho tam giac ABC . Duong phan

gidc goc A c6 phuong trinh X+ y—3=0, duong trung tuyén ké tix dinh B
c6 phuong trinh X—y-1=0, duong cao ké tt C cb phuong trinh
X+3y—19=0. Tim toa dd c4c dinh cta tam gidc ABC.

Giadi

A

x+3y-19=0

x—y—1=0

c)

B(Y)
+ Goi cac duong thsfmg da cho 14n lwot 1a AD,BM,CH

x+y=3=0

Goi AD1BM ={1}, khi d6 toa d¢ diém | la nghiém ctia hé:

X+y-3=0 X=2
y o —1(2:])
X—-y-1=0

A(a;3-a) e AD AB=(b—ab+a-4)
Goi {B(bjb-1)eBM = a-3c+19 c-a+3
C(9-3c;c)eCH ( 2 2 j

+ Ta c6 vecto chi phuong ctia CH 1a Uy, = (3,—1)
Nhéan thdy AD L BM nén ABM cantai A hay | 1a trung diém cuia BM
Vay véi CH L AB va | latrung diém cuia BM ta suy ra hé:
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D. BAI TAP VAN DUNG

Bai 1 (D - 2011 — CB). Trong mit phing toa d6 OXy, cho tam gidc ABC c6
dinh B(—4;1), trong tam G(L1) va duong thang chita phan giac trong ctia goc
A c6 phuong trinh X—y—1=0. Tim toa d6 cdc dinh A va C.

Bai 2. Trong mit phang toa dd OXxy, cho tam gidc ABC biét phuong trinh cac
duong thang chita cac canh AB va BC lan luot la 4x+3y—-4=0 va
X—y-1=0. Phan gidc trong ctia géc A nam trén duong thang
X+2y—6=0. Tim toa d6 cac dinh cua tam giac ABC.

Bai 3. Trong mat phing toa d6 OXy, cho tam giac ABC vuéng tai B, duong
thang chita canh BC c¢6 phuong trinh 2X+ y+4 =0, duwong phan giac trong
g6c A c6 phuong trinh d, : X—y—1=0. Duong thang chtta canh AC di qua
diém M (0;-2) . Tim toa d6 cac dinh cua tam giac ABC

Bai 4. Trong mat phang toa d6 OXy, cho tam giac ABC c6 ba géc déu nhon.
Viét phuong trinh duong thang chita canh AC ctia tam gidc , biét toa dd chan
duong cao ha tirba dinh A, B,C tuwong ingla M (-1,-2),N(2;2),P(-12).
Bai 5. Trong mit phang toa d6 OXy, cho tam gidc ABC véi duong cao ké tir
dinh B va phan giac trong cia géoc A c6 phuong trinh lan luwot la
X—2y—-2=0 va Xx—-y-1=0. Piém M (0;2) thudc duong thang AB va
AC = 2AB. Tim toa d0 cac dinh ctia tam giac ABC.

Bai 6. Trong mit phang toa do OXy, cho hai duong thang A, :4x—2y+5=0
va A,:4x+6y—-13=0. Puong thfmg A cit A, A, 1an luot tai A, B. Biét
rang A, 1a phan gic ctia goc tao boi OA va A ; A, la phan giac ctia goc tao
boi OB va A. Viét phuong trinh duong thang A.

Bai 7. Trong mit phang toa do OXy, cho tam giac ABC c6 A(0;2),B(2;6) va
C thudc dwong thang d : X—3y+1= 0. Tim toa d6 dinh C sao cho phan giac
trong xudt phét ttr dinh A song song véi duwong thang d .

Bai 8. Trong mat phang toa d6 OXy, cho tam gidc ABC véi A(5;3), duong cao
BH ndm trén duong thang 4X+3y+14=0, phan giac trong ctia géc C nam
trén duong thzfmg X+2y—1=0. Tim toa d¢ cac dinh con lai ctia tam giac ABC.
Bai 9. Trong mit phang toa do OXy, cho tam gidc ABC vudng tai A, c6 dinh
C(—4;1), phan giac trong géc A c6 phuong trinh X+ y—-5=0. Viét phuong
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trinh duong thang BC, biét dién tich tam giac ABC bang 24 va dinh A c6
hoanh d¢ duong.

Bai 11. Trong mat phang toa &6 OXy, cho tam giac ABC véi duong cao ké tir
dinh B va phuong trinh phén giac trong ctia goéc A lan luot cd phuong trinh
la 3x+4y+10=0 va x—y+1=0, diém M(0;2) thudc duong thang AB
déng thoi cach C mét khoang bémg \/E Tim toa d6 cac dinh ctia tam gidc,
biét C 6 toa dd nguyén.

Bai 12. Trong mit phang toa d6 Oxy, cho tam gidc ABC c6 dinh B(-4;1),
trong tim G(L1) va duong thang chtta phan giac trong ctia géc A cé phuong
trinh X—y—1=0. X4c dinh toa d6 cac dinh con lai ctia tam gidc ABC.

Bai 13. Trong mét phing toa do OXy, cho tam gidc ABC, biét phuwong trinh
canh BC 1a Xx—y+1=0. Hai duong phan giac trong cua goc B va C lan
lugt ¢6 phuong trinh 1a d; :2X+Yy—-1=0 va d,:x+y—-3=0. Viét phuong
trinh canh AB cuta tam gidc ABC.

Bai 14. Trong mit phang toa &6 OXy, cho tam giac ABC, c6 trong tam
G(0;3), trung diém cua ABla M (2;3), phuong trinh phan giac trong cua A
1a d: x+2y—7=0. Tim toa d6 c4c dinh cua tam gidc ABC.

Bai 15. Trong mat phang toa d6 OXxy, cho hinh binh hanh ABCD c6
D(-6;-6). Duong trung truc cia doan DC ¢6 phuong trinh 1la
2X+3y+17=0 va duong phan giac cua goc BAC c¢6 phuong trinh
5Xx+ y—3=0. Xéc dinh toa d cac dinh con lai ctia hinh binh hanh ABCD .

E. GIAI BAI TAP VAN DUNG

Bai 1.

+ Goi M 1a trung diém ctua AC, khi d6

3
3__ xM+4=§.(1+4)
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+ Goi N la diém d6i xting cia B qua duong thing A:X—y—-1=0, khi d6
N e AC.
BN di qua B (4 ; 1) va vudng goc véi A nén c6 phuong trinh: X+ y+3=0
Khi d6 toa d6 giao diém | cta BN va A la nghiém cuta hé:
X+y+3=0 x=-1
~
Xx—y-1=0 y=-2
Do | la trung diém caa BN = N(2;-5)

=1(-1-2)

+ Puong thang AC diqua M (g 1) va N(2;-5) nén c6 phuong trinh:

4x-y-13=0

Khi d6 toa d6 diém A la nghiém ctia hé :

4x-y-13=0 Xx=4

y = = A(4;3)

Xx—y-1=0 y=3

+ Do M 1a trung diém ctia AC nén suy ra C(3;,-1)

Viy A43.CE-D, L,

Bai 2.

=0

B(?) \ c)
Arx+2v—6=0
+ Toa d) diém A la nghiém cua hé
4x+3y-4=0 X=-2
y o = A(-2:4)
X+2y-6=0 y=4

) 4x+3y—-4=0 x=1
Toa d6 diém B 1a nghiém ctia hé < = B(10)
Xx—y-1=0 y=0
+ Goi A la phan giac trong ctia goc A ;
Goi D la diém d6i xiing ctia B qua A, khido D € AC.
BD di qua B(1;0) va vudng géc véi A nén c6 phuong trinh:
2Xx-y-2=0

Khi d6 toa do giao diém | cua AD va A langhiém cta hé:
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2x-y-2=0 X=2
=
X+2y-6=0 y=2
Do | la trung diém cua BD = D(3;4)
+ AC di quahai diém A(-2;4) va D(3;4) nén c6 phuong trinh: y=4
y=4 X=5

Suy ra toa do diém C 1a nghiém cua hé & = C(54)
X—y-1=0 y=4

=1(22)

Bai 3. A(?)

c)
5 \dﬁ:_‘c—}'—1=ﬂ

+ Goi N la diém déi xting véi M qua phan giac trong ctia goc A, suy ra
N e AB

MN di qua M (0;—-2) va vudng gbc véi duong thang d, nén c6 phuong
trinh: X+y+2=0

Khi d6 toa d6 diém H 1a giao di€ém cta d, va MN la nghiém ctua hé :

2
Do H 1a trung diém ctia MN nén N(-1-1)
+ AB di qua N(-1; 0) va vudng géc véi CB nén c6 phuwong trinh: x -2y -1=0
Suy ra toa 6 diém A la nghiém cua hé:
X-2y-1=0 x=1
Y s — A(LO)
Xx—y-1=0 y=0

;
toa d6 diém B 13 nghiém caahe JX~2Y~1=0 5_ B(_Z;_Ej
2x+y+4=0 6 5 5

+ AC diqua A(L0) va M (0;—2) nén c6 phuong trinh : 2X—y—2=0
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Khi d6 toa d6 diém C la nghiém cua hé

2x—y—2=0¢3 X= L ( 1 j

2 4=0 2=C _5*3
X+Yy+4= y=-3

A 7.6 1
Vay A(0;1),B| ——;——|,C| ——;-3|.

yAOD ( 5 SJ ( 2 j
Bai 4.
+ Goi H 1a truc tam cta tam giac ABC,
khi d6 CNHM va ANHP 1a cic t¢ giac
ndi tiép duong tron
C=N
A =N, 4N "¢

MEL-2)
P(-1

Dodotacod:

Mat khac 61 = :5; (cung phu voi goc ;@)

Suy ra N\l = N\z hay BN la phan giac cua géc PNM
+ Ta cé phuong trinh MN :4Xx—-3y—-2=0va PN:y-2=0

Khi d6 duong phan giac ctia goc tao boi MN, PN thoa man:

[4x—3y-2| X-2y+2=0

5 Zw_ k: 2X+y—-4=0

Do M, N nam khac phia so véi BN nén ta dwgc phuong trinh BN 1a:
X—2y+2=0
+ AC di qua N(22) vudng goc véi duong thang BN : x—2y+2=0 nén
nhan N= Uy, = (271) lam vécto chi phuong .

Do d6 AC ¢6 phuong trinh: 2x+y—6=0
Bai 5.
+ Goi D,E 1an luot la chan duong M(0:2)
cao ha tit dinh B va chan duong phan

B(?)

giac trong ha tir dinh A cta tam giac
ABC. Goi N déi xting véi M qua <47
AE= N e AC 20

Khi d6 MN di qua M (0;2) va vudng gbéc véi AE nén c6 phuong trinh :
X+y-2=0
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Khi d6 toa d6 giao diém H ctua AE va MN la nghiém cua hé:

3
X=—
X+y—-2=0
y = Z:H(E;EJ
X-y-1=0 1 2 2

N

Do H la trung diém cia MN nén N(3;-1)
+ AC diqua N(3;,-1) va vudng goc véi BD nén cd phuong trinh:
2Xx+y-5=0
Suy ra toa d6 diém A la nghiém cua hé:
{2x+ y—-5= 0<:> {x: 2:> A1)
Xx-y-1=0 y=1
Khi d6 AB di qua A(2;1) va M (0;2) nén c6 phuong trinh : X+2y—4=0

Suy ra toa 6 diém B la nghiém cua hé:

X=3
X+2y-4=0
y & 1:8(3&)
X-2y-2=0 y:E 2
+ Goi C(t;5-2t) e AC, khidé:
AC =2AB < AC2=4ABZ<:>(t—2)2+(2t—4)2=4.%
t=3 |[C(3-1
s t-2°=1e = S
t=1 |C(Z3)

Vay A(21), B(3;%),C(3;—1) hodc A(2,1), B(3;%),C(l;3).
Bai 6.
+ Goi E,F lan luot 1a diém d6i xing
cua O qua A,A,.Khid6 E va F déu
thuoc A

+ OE di qua O va vudng goc véi

A 4x—2y+5=0 A

A, nén c6 phuong trinh X+2y=0; A derbv_13-0
A, dx+by—ls=
OF di qua O va vudng goc voi

E

A, nén c6 phuong trinh 3X—2y =0
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Suy ra toa do giao diém | cua OE va A, la nghiém cta hé :

X+2y=0 x=-1 1
= 1 =1 -1L=
4x—-2y+5=0 y:E 2

Toa df giao diém J cua OF va A, la nghiém cta hé :

x=1

3x-2y=0 3
& 3=J|1—
4x+6y-13=0 y:E 2

+ Do |,J lan luot la trung diém cua OE,OF nén suy ra E(-2;1),F(2;3)
Khi d6 A di qua hai diém E,F nén c6 phuong trinh: X—2y+4=0
Bai 7.
+ Goi A la phéan giac trong ctia goc A . A0.2) d:x=3y+1=0
Do A diqua A(0;2) va song song véi
duong théng d:x-3y+1=0,nén A 6 D
phuong trinh : X-3y+6=0. i o
+ Goi D 14 diém d6i xtrng caa B 9. '
qua A, khidé De AC ; HEO \ . \
BD di qua B(2; 6) va vudng géc véi A nén c6 phuong trinh: 3x +y — 12 =0.

Khi d6 toa d¢ giao diém | ctia BD va A 1a nghiém ctia hé :
3x+y-12=0 x=3
=
x-3y+6=0 y=3
Do | la trung diém caa BD = D(4;0)
+ ACdiqua A(0;2) va D(4;0) nén c6 phuong trinh : X+2y—4=0
X+2y-4=0 X=2
=
x—3y+1=0 y=1
Vay C(2]). A(5:3)
Bai 8. x+2y—-1=0
+ AC di qua A(5;3) va vudng
goc voi BH :4x+3y+14=0
nén cé phuong trinh:

3x—4y—3=0

= 1(33)

Suy ra toa dd di€m C 1a nghiém ctia hé { =C(2)

H 4x+3y+14=0
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Khi d6 toa d6 diém C la nghiém cua hé:
3xX—-4y-3=0 x=1
{x+ oy-1-=0 * {y:O
+ Goi A 1a phan giac trong ctua goc C
Goi D la diém d6i xting cia A qua A, khido D e BC
AD di qua A(5;3) va vudng goc voi A nén c6 phuong trinh:
2x-y-7=0
Khi d6 toa d¢ giao diém | ctia AD va A la nghiém cua hé:
{Zx—y—Y:OQ{x=3 13
X+2y-1=0 y=-1
Do | latrung diém caa AD = D(;,-5)
+ BC di qua hai diém C(L0) va D(L,—5) nén c6 phuong trinh: X=1

Suy ra toa d6 diém B la nghiém cua hé:

{x=1 {x:l . B(L:_6)

= C(10)

=
4x+3y+14=0 y=-6
Vay B(1,-6),C(10).
Bai 9.
Ci—41
+ Goi A la phén giac trong ctia goc A 4D Arx+y—3=0
Goi D la diém d6i xting
cua C qua A, khidé D e AB. T Y
CD di qua C(—4;1) va vudng
goc voi A nén c6 phuong trinh: X—y+5=0

A D B

Khi d6 toa d6 giao diém | ctia CD va A la nghiém cta hé:
X-y+5=0 x=0
y o —1(0;5)
X+y-5=0
Do | la trung diém caa CD = D(4;9)
+ Goi A(a;5-a)eA (a>0) khido:

A =Clc A’=Cl’sa+a’=4+4 <o a’=16<a=4
hodc a=—-4 (loai)= A(4;1)
Suy ra AC=8 va AB diqua A(4;1) va D(4;9) nén c6 phuong trinh X=4

+ Goi B(4;b) e AB, khidé: S, _LlaBAC e AB= 2 _ 2.4 -6
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b=-5 B(4;-5)
=

b=7 B(4;7)

+ Véi B(4;-5), tanhan thay B,C nam cing phia so v6i A (loai).
Véi B(4;7), tacé B,C nam khac phia so véi A (thoa man).
Khi d6 BC c6 phuong trinh : 3x—4y-16=0.

Bai 10.

+ Goi A:X-y+2=0 la phan

& AB*=36< (b-1)°=36<

¢

giac trong cua géc A e vi20
Goi D la diém d6i xtng ctia H

qua A, khidé De AC 4x+3y—1=0
HD di qua H(-1-1) va vubng

goc véi A nén cé phuong trinh:

74P

=

X+y+2=0 B H(-L-1) 4

Khi d6 toa d¢ giao diém | cua HD va A la nghiém cua hé :
X+y+2=0 X=-
X—y+2=0 < y=

Do | latrung diém caa HD = D(-31)

+ Khidé AC diqua D(=3;1) va vudng goc véi duong thang 4x+3y—-1=0
nén AC c¢6 phuong trinh : 3Xx—4y+13=0

Suy ra toa d6 diém A la nghiém cua hé
3X—-4y+13=0 X=5

= = A5;7)
X—y+2=0 y=7

+ CH diqua H(-1-1) vanhan HA= (6;8) = 2(3;4) 1am vecto phép tuyén
nén CH c6 phuong trinh : 3(X+1) +4(y+1) =0<3x+4y+7=0

Vay toa do diém C la nghiém cua hé:

3x+4y+7=0 3 ( 10 3}
= =>C|—;—|.
3X—4y+13=0 y 3 3 4
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Bai 11. A
+ Goi A:X—Yy+1=0 la phan giac

trong cuia goéc A

Goi D la diém ddi xtng cia M
qua A, khidé De AC

MD di qua M(0;2) va vuéng BO° \
goc voi A nén c¢d phuong trinh: Arx—y+1=0
X+y-2=0

M(0.2)

o)

Khi d6 toa d¢ giao diém | cua MD va A 1la nghiém ctia hé:

X+y-2=0 2 13

& =1 ==

X-y+1=0 3 2 2
=2

Do | la trung diém caa MD = D(1;1)
+ AC di qua D(L1) va vudng goc véi A':3x+4y+10=0 nén c6 phuong
trinh: 4Xx-3y-1=0
Khi d6 toa d0 diém A la nghiém ctia hé
4x—3y—1:0<:> X= 4:> A4:5)
X—y+1=0 y=5
+ AB diqua A(4;5) va M (0;2) nén c6 phuong trinh 3Xx—4y+8=0

Suy ra toa d6 diém B la nghiém cua hé :

3x—4y+8=0 X=-3 1
& 1= B|-3—=
3x+4y+10=0 y:—Zr 4

+ Goi C(1+3t;1+4t) e AC , khi do:

CM=\2 &M =25 (3r+1) +(4r-1) =2

t=0 C)
o2/t -2t=0 o 2= ﬁﬁ)
25 25’25

Do C c¢6 hoanh d6 duong va nam khac phia véi B so véi duong thang A'
nén ta dugc C(1; 1).
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Bai 12.
+ Goi M 1a trung diém ctua AC, khi d6 A
1+4=2(x, -1
1-1=2(y, -1)

BG =2GM <

G(LD)

7
Xy =7 7. _ c)
Rt N D v

Ym =
+ Goi A:X—Yy—-1=0 la phan giac trong cta goc A
Goi D la diém d6i xting cia B qua A, khido D e AC
BD di qua B(-4; 1) va vudng géc véi A nén c6 phuwong trinh: x +y +3=0
Khi d6 toa d¢ giao diém | ctia BD va A 1a nghiém ctia hé :
X+y+3=0 x=-1
Xx—-y-1=0 < y=-2
Do | la trung diém caa BD = D(2,-5)

=1(-3-2

+ Khido ACdiquaD(2;-5)va m (Z;lj nén cé phueong trinh: 4x -y -13=0
2

Suy ra toa d diém A la nghiém cta hé :
4x—-y-13=0 x=4
y < = A4 3)
Xx-y-1=0 y=3
+ Do M la trung diém cua AC nén C(3;,-1)
Vay A(4,3),C(3-1)

Bai 13. AT
D

B x—y+1=0

+ Toa dd diém B 1a nghiém ctia hé : & = B(0;D)
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o . | x=y+1=0 x=1
+ Toa dd di€m C 1a nghiém cta hé = =C(L2
X+y-3=0 y=2
+ Goi D la diém d6i xing cua C qua d,, khi dé6 D € AB
CD di qua C(1 ; 2) va vudng goc v6i d; nén ¢é phuong trinh: x -2y +3 =0

Khi d6 toa d6 giao diém | cua CD va d, la nghiém ctia hé:

x—2y+3=0 |*T %5 ( 1 7)
& = ;
2x+y-1=0 7

Do | latrung diém caa CD = D —Z;ﬂ
55
. . 7.4\ . .
+ AB diqua B(0;1) va D —E;g nén ¢ phuong trinh : 6X—-7y+14=0.

¥
Bai 14. €@

x+2v-T7=0

AD* T M23) BO)

+ Vi G la trong tdm tam giac ABC nén

— -2=3.,(0-2 =4

MC=3MG < % ( )(:) % = C(-4,3)
Y. —3=3.(3-3) Yo =3

+ Goi D la diém d6i xéng caa M qua d, khi dé D € AC

MD di qua M(2;3) va vudng goc véi d nén c6 phuong trinh:
2x-y-1=0
Khi d6 toa d6 giao diém | cta MD va d la nghiém cua hé :
X=—=
2x—-y-1=0 5 9 13
= =
X+2y-7=0 y_1_3 55
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Do | latrung diém cia MD = D (g,%}

+ AC diqua D(%,%) va C(—4;3) nén c6 phuong trinh: X+7y-17=0.
Khi d6 toa d6 diém A la nghiém cua hé
X+7y-17=0 X=3
Y & = A3 2)
X+2y-7=0 y=2
+ Do M la trung diém cua AB nén suy ra B(1;4).
Vay A(32),B(L4),C(-4;3).
Bai 15. 2x+3y+17=0

T K 5x+y-3=0

1 1

D66 | )
+ Goi d,:2x+3y+17=0va d,:5x+y-3=0

DC di qua D(-6;-6) va vudng goc véi d, nén DC c¢6 phuong trinh:
3X—-2y+6=0
Khi d6 toa d6 giao diém H cua DC va d; 1a nghiém cua hé
3X-2y+6=0 X=-4
R
2x+3y+17=0 y=-3
Do H la trung diém cua DC , suy ra C(-2;0)
+ Goi E la diém d6i xting ctia C qua d,, khi d6 E € AB

= H(-4,-3)

CE di qua C(-2 ; 0) va vudng goc véi d, nén c¢6 phuong trinh: x -5y +2=0
Khi d6 toa d6 giao diém K cua CE va d, la nghiém cua hé :

1
X-5y+2=0 2

= =
5x+y-3=0 1
=2

Do K la trung diém cua CE = E(3;1)
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+ AB di qua E(31) va vudng gbéc véi d, nén cb
3x-2y-7=0.
Khi d6 toa do diém A la nghiém cuia hé
3x-2y-7=0 x=1
=

= AlL-2
5x+y-3=0 &-2)

-2

+ Goi | latrung diém caa AC = | (—%;—1}

phuong trinh :

ABCD la hinh binh hanh nén | 1a trung diém cua BD = B(5;4)

Vay A(L-2),B(54),C(-20).
9. BAI TOAN 9
A.NOI DUNG BAI TOAN 9
+ Tim diém thudc (E) théa man diéu kién (*) cho trudc.
+ Viét phuong trinh chinh tic cia elip (E).
B. CACH GIAI CHUNG

Dé qidi quyét tot cic 1op bai todn lién quan téi Elip (tim diém va viét phirong trinh

tic ciia elip) trudc tién chiing ta cdn nim duwgc cdc kién thirc co ban qua so do sau:

C. CAC VI DU MINH HOA

chu vi bang 20.

Vi du 1. Trong mét phang toa d6 OXy, viét phuong trinh chinh téc ctia elip

. . 5
(E) biét rang (E) c6 tam sai bang 3 va hinh chit nhét co sé caa (E) co6

Giadi

2 2

y

; X
Goi phuong trinh chinh tac cta elip (E) c6 dang: —+=
a

b2
e=-Y ¢ ﬁa
a 3 3
va 2.(2a+2b)=20= a+b=5<b=5-a (véi 0<a<b)

\/g 2

—a
3

Ta co

Khi dé tacod: a® =b*+c* < a’=(5-a)° +

a*—18a+45=0<a=3 hodca=

Véi a=3=b=2
2 2

XY

+

\Y%

Q>

iy phuong trinh chinh téc ctia elip (E)
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2 2
: X
Vi du 2. Trong mit phang toa d6 Oxy, cho elip (E): ry + y; =1. Viét phuong

trinh duong thang d cat (E) tai hai diém phan biét c6 toa d6 la cac s6 nguyén.

2 2
Goi M (i o) € (E) = 2+ =1

= Y5 <2=Y,€{-101} (vi y,€Z)
+ Vi Y, ==1 thay vao (*) ta dugc: X, =12 (thdéa man)

+ Vi Y, =0 thay vao (*) ta dugc: X, = +24/2 (loai)

Suy ra 4 diém c6 toa d6 nguyén trén (E) la: M,(2,1),M,(2,-1),
M3(=21),M,(-2-1)

Khi d6 ta sé 1ap duoc 6 phuong trinh dwong thang d thoa man yéu cau dé
baila: X=2,x=-2,y=Ly=-1x-2y=0;x+2y=0.

Nhdn xét:

O vi du trén néu ta tiéh cdn theo cich thong thuwomg la gid sie dang phuwong trinh
cua d r6i tim giao diém, sau do siv dung diéu kién toa do nguyén thi ching ta sé gip
khé khan. Song néu ta lam theo chiéu nghich thi bai todn sé tro nén “nhe nhang” hon
rdt nhiéu. Boi ¢ nhitng bai todn lién quan t6i elip (hay ca dwong tron) ta hoan toan cé
thé chin diéu kign cho X,y khd don gidn. Vi vdy viéc yéu cdu toa do nguyén ciia bai

todn, gitip ta nghi téi ngay gidi phdp trén.

2

; X
Vi du 3. Trong mdt phang toa d6 OXy, cho elip (E) Z?—l— y’ =1. Tim toa

dd di€ém M trén (E) sao cho ban kinh qua tiéu cta tiéu diém nay bang 3

1an ban kinh qua tiéu cua tiéu diém kia.

Giai

NG 2
+ Tu (E):E+y2:1:> b=

+ Goi M(X,;¥,) €(E)=

£
£
£
£
£
£
£
£
£
i
£
i

i
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Tt gia thiét ta cé:
MF, =3MF, [MF,-3MF, =0
= & (MF, —3MF,)(MF,-3MF,) =0
MF, =3MF, | MF,-3MF, =0
& 10MF, MF, —3(MF + MF}) = 0 < 16MF, MF, - 3(MF, + MF,)’ =0
o 16(a+ex).(a—ex,)-3.(2a)’ = 0= 16(a” - €2x2) —12a°

2 2
4¢ () 32 8
4| Ve

3

+ Mit khac M e(E):>y§: —i:2—<:> Yo =+—r

Vay M [g—fgj hodc M (?—@J hodc M —9\/5' 46]

Nhdn xét:
L A=0 N e
Trong gidi todn ta bict AB=0< 0 va ta thwong chi quen voi chiéu bién

doi thudn. Nhwng trong nhiéu trieong hop, viéc bién d6i theo chiéu nguwoc lai sé gip
gidi bai todn ngdn gon hon rdt nhiéu, ma vi du trén la mot dién hinh.

Vi du 4. Trong mit phang toa do OXxy, cho diém M (—\/1_3;1) , duong elip
(E) di qua difm M va khoang cach gitta hai duong chuédn cua (E) la 6.
Lap phuwong trinh chinh tac cta (E).

Gidi
X2y
+ Goi phuong trinh chinh tic cua elip (E) la: — + re =1véi a>b>0
a

)1 a | a
+ Elip (E) c6 hai phuong trinh duong chuanla X=— va X=——
e e

Do d6 khoang cach gitra hai duwong chuan la:

2 4
202_28 goat-%o a4=9cz=9(a2—b2)c>b2=9aTa (1)

i
b
b
i
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+ Mt khéc M(—\/é;l)e(E):%+i2=1 2)
a b
Thay (1) vao (2) va rat gon ta dugc: a*—12a°+36=0<a°=6=>hb’ =2
2 2

X
Vay phuong trinh (E) can lap la: 5 + y; =1

Vi du 5. Trong mat phang toa d6 OXy . Lap phuong trinh chinh tic cta elip

(E) biét rang c6 mot dinh va hai tiéu diém ctia (E) tao thanh mot tam giac

déu va chu vi hinh chit nhat co s caa (E) 1a 12(2 + J§) .

Gidi
X2y
+ Goi phuong trinh chinh téc cta elip (E) c6 dang: —+ re =1 véia>b>0
a
Ta ¢6 chu vi hinh chi nhat co so: 4(a+b) :12(2+\/§) s a+b= 3(2+\/§) (1)
+ Khoéng mat tinh tong quat ta gia st dinh B(0;b) va hai tiéu diém
F.(-c;0),F,(c;0) tao thanh tam gidc déu.
Do ABHF, ludn can tai B, nén ABFF, déu khi

2
BF, =FF, © BF’=FF? < c®+b*=4c’ & ¢? =%

23

+ Khidé @’ =b*+c* < a° :gb2 @a:TSb 2) (do a,b>0)
Thay (2) vao (1) ta duoc:
z—fb+b:3(2+@)<:>\@b(2+\/§):9(2+\/§)<:>b=3@:>a:6
2 2

; X
+ Vay phuong trinh chinh tac ctia elip (E) can lap la: 36 + % =1

Vi du 6. Trong mit phang toa d6 OXy, cho elip (E) c6 hai tiéu diém

Fl(—\/l_’a; O), F, (\/é, O) va di qua diém A(\/é,%j . Lap phuong trinh chinh

tac cia (E) va véi moi diém M thuoc (E) , hay tinh gia tri biéu thic
P = MF? + MF;} —30M? - MF,.MF,

£
£
&
)
5
£
5

ek o e ety o

o
2
2
3

et
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2
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2
2
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Giai
*  Goi phuwong trinh chinh tac cua elip (E) ¢6 dang: X_z+g_§ -1 véia>b>0
a
(E) ¢6 hai tiéu diém Fl(—\/é; 0), F, (\/é, O), suyra C= \/5

2 2

+ Khidé a®-b*=c*=3<a*=b"+3=(E): 2X =
b*+3 b

3 1

+ Véi A(ﬁ;%je(E)a— =1

b2+3+W
4b2—b2—320@(4b2+3)<b2—1):0<:>b2:I:az -4
2

; X
Vay phuong trinh chinh tac cta (E) 1a: 71 +y* =1

MF, =a+ x: MF,=a-"x,
“ Goi M (% ¥o) € (E) = 2 2

2

OM? = x>+ y; %+y§:1

2 2
c c c c
Khido P=|a+" x| —3(+y2)-| ars -
i d6 (a+ax0j +(a axoj (x0+y0) (a+axoj(a axoj
2

.. 32, 2, .2 9., 2, .2 X5 2
=a +?x0—3(xo+y0)=4+zxo—3(xo+yo)=4—3 RRs =4-3=1

Vay P=1.

2 2

; X
Vi du 7. Trong mat phang toa do Oxy, cho elip (E) Z§+y7 =1.Duong

thing A: X—\/Ey =0 cat (E) tai hai diém B,C. Tim toa dd diém A trén
(E) sao cho tam giac ABC ¢6 dién tich 16n nhat.

Gigi
+ Do AN(E)={B;C} nén B,C c& dinh hay d¢ dai BC khong déi.
Suy ra dién tich ABC 16n nhét khi khoang cdch h=d(A,A) 16n nhat.

+ Phuong trinh tham sd cua (E) : {x:Zﬁsint nén goi A(Zx/iSihEZCOSI)
y = 2cost

-
S
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Khi do

‘Zx/isint—zﬁcost‘ ~ ‘2\/5(9”“0050‘ _

N N BB
sin(t—%j

+ Vit :37”+ k27 = A(z; —\/E)

h=d(AA)=

D&u” =" xay ra khi:
=l =

v Véit= —%+ k27 = A(—z;ﬁ)

Vay A(2-42) hoic A(-242).

Nhan xét :
2 2

, X
Ngoai cich d¢' (E) dwdi dang chinh tic —
a

5 +F =1, trong nhiéu bai todn cdc

X=asint
ban c6 thé’ chuyén né vé dang tham s6"sau : dé viéc tham s6” héa diém
y =bcost

thugc elip dwoc dé dang hon.

Vi du 8. Trong mit phang toa d6 Oxy, cho elip (E) c6 phuong trinh

X2 2

—+€ =1 véi hai tiéu diém F,F, (hoanh d cia F, am). Tim toa do

9
diém M thudc elip sao cho AZ’I\IQ = 60°

Giai
2 y2
+ (E) ¢6 phuong trinh ry + == 1,

a’?=9 F,(-2,0)
suy ra —c=+a’-b*=2=]"
Y b?=5 F,(2,0)

MFl=a+Ex0:3+Exo; MFZ:a—ExO=3—ExO
] a 3 a 3
+ MO Yo)e(BE)=y ,

24

o5t O
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Ta c6 MF? = MF2 + F,F2 - 2MF,.F,F,.cosMF,F,
2 2

= 3—§x0 = 3+§><O +4 -2, 3+§xO 4.cos60°

C>4XO:—3<:>X0:—%

55

3 , 75
+ Th =——vao(tad : =—&& VY =+
ay X, 7 vao (¥) ta duoc: Y, 16 Yo 4

Vi du 9 (A - 2012). Trong mit phing toa d6 OXy, cho duong tron
(C): X* + y* =8. Viét phuong trinh chinh tic cua elip (E), biét ring (E)
c6 &6 dai truc 16n bang 8 va (E) cat (C) tai bén diém tao thanh bén dinh

ctia mot hinh vuong.

Phdn tich hwéng giai:

2 2
+ Phuong trinh (E): —+ é =1 nhw vdy ta cin tim &;b
a

+ (E) c6 do dai truc lon bang 8= 2a=8=a=4
+ Dir kién (E) cit (C) tai bon diéin phdn bigt tao thanh bon dinh ciia mot hinh vudng
nén 4 dinh nam trén hai duong phn gidc thudc géc phdn tw thir nhdt va thie hai . Ta
gid str ¢6 dinh A thudc dwong phin gidc Ay =X . Vidy viéc tim toa do diém A
quay vé Bai todn 1 nho:

+ AcA:y=X, +AO=R=2/2 (hay Ae(C))
+ Ma Ae(E) = b— phuong trinh (E).

¥ y=Xx
, Giai (E) - ~ A
Goi phuong trinh chinh tac cua 7 \lm‘\
2 2 -/ [ | ¥
X . . -
elip (E) c6 dang;: —+ y—2 =1 N ||\\ 0 I
a b hy — -
+ (E) c6 d0 dai truc 16n béng 8=2a=8=a=4 ") 1 g

+ (E) cat (C) tai bon diém phan biét tao thanh bon dinh ctia mdt hinh vuong
nén 4 dinh ndm trén hai dwong phan giac thudc goc phan tu thir nhat va thié
hai.
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Ta gia st A la mot giao diém cua (E) va (C) thudc duong phan giac
Ary=X.
+ GoiAt;t)eA (1>0).

Taco: Ac(C)=t?+t?=8t=2 (vit>0)= A(22)

2 2
+ Ma Ae(E) :>2—2+2—2:1:>b2:E
4 b 3

2 2
; X
Vay phuong trinh chinh tac cta elip (E) la: 6 + ])./_6 =1
3

Vi du 10 (B - 2012). Trong mat phang toa d6 OXy, cho hinh thoi ABCD c6

AC =2BD va dudng tron tiép xtc vdi cac canh ctia hinh thoi ¢ phuong
trinh X° + y* = 4. Viét phuong trinh chinh tic cta elip (E) di qua cc dinh
A, B,C,D ctia hinh thoi. Biét A thuoc truc OX.

Phén tich hwéng giadi:

2 2
X
+ Phuwong trinh (E): —+y—2

2

b
+ Vi (E) di qua cic dinh A, B, C, D vaAeOX nén goi A(a;0) e OX wa
B(0;b) € Oy
+  Khai thic dir kién: AC=2BD— f,(a,b)=0 (1)

=1 (a>b>0) nhwvdy ta cin tim a;b

Q

+ Khai thic dit kign: dwong tron X>+Y* =4 tiéh xiic voi cic canh cia hinh thoi
> f,(ab)=0 (2)

Tir (1) va (2) — a®=?va b*> =? — phuong trinh (E).
Gidi
Goi phuong trinh chinh téc cta

2 2

. Xy
elip (E): +==
p(B): —7+17
Vi (E) di qua cac dinh A, B, C, D
va A€ OX nén khéng mat tinh

tong quat, ta gia st: A(a;0) va B(0;b).

1 (véia>b>0)

£
£
&

R
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Ma hinh thoi ABCD c6 AC =2BD <> 20A=40B < OA=20B
< a=2b (vi a>b>0)hay A(2b;0) va B(0;b)
Goi H 13 hinh chiéu cia O 1én AB
= OH =R =2 (vi duong tron X* + y* = 4 tiép xtic véi cac canh ctia hinh thoi)
1 1
2" Az ARz
H® OA® OB

Xét tam gidc OAB ta c6:

hay£=i2+i2©b2:5:>a2:4b2:20
4 4b° b

2 2
; X
Vay phuong trinh chinh tac cta elip (E)la: 0 + yg =1

Vi du 11. Trong mit phang toa @6 OXy. Lap phuong trinh chinh tac cta

elip (E) c6 tam sai bang 5’ biét dién tich cta t& gidc tao boi cac tiéu diém

va cac dinh trén truc bé ctia (E) bang 24.

Gidi
+ Goi phuong trinh chinh tic cta
2 2
X
elip (E) c6 dang: —2+§: véi
a

a>b>0vaa?=b*+c?

R

o . c 3 5
Tacotamsai e=—=—<a=—C

a b5 3
+ Goi F(-¢;0),F,(c;0) la cac tiéu diém

va B,(0;-Db), B,(0;b) 1a cic dinh trén truc bé.
Suy ra F,B,F,B, 1a hinh thoi,

khi d6: Spgpp :% F,BB, = %.ZC.Zb —2hc=24<hc=12< b= %

2 2
Khidé a’°=b’+c? < %C _[12 +cC
c

2

& 25¢° =1296+9¢* < ¢* =81 <> c =3 (do ¢ > 0)
Suyra a=5b=4

>

5 MhER SEED SmmS EEER, M aBREUEE o e
pe st g R s i, hEE i GEE Y o G i

pe o R e N R s e f
e oS O i R i
R, PiiEaaedi T UG SR S G e f
e SRR NS R Samih, B g i A HEE oo it
s ot i N e i S i e f
U M S e S USRS R SRR T i e s
et R e s i e s

i s N s i ot i G e it



Vay phuong trinh chinh tic ctia elip (E) can lap la:

22
—_— + _
25 16

M c6 hoanh d¢ duong.

. 4
Vi du 12. Trong mét phang toa do Oxy, cho elip (E) c6 tam sai e:g,
duong tron ngoai tiép hinh chit nhat co sd cta elip ¢6 phuong trinh
X2+ y2 = 34. Viét phuong trinh chinh tic cua elip va tim toa d6 diém M

thudc (E) sao cho M nhin hai tiéu diém cua (E) dwdi mét goc vudng va

Giadi

+ Goi phuong trinh chinh tic cta

2

X 2
elip (E) c6 dang: — +
a

y

F:

1

a>b>0

A . C
Ta cotam sai €=—

a b

Vi duong tron ngoai tiép hinh chi

nhat co s& ¢ ban kinh:

R=+/34 < a2 +b? =/34

o b*=34-2a°

4 4
—=Cc=—-a

voi

e

5

=¥

2
Khi d6 a2=b2+cz<:>a2=34—a2+(gaj < a’=25=a=5b=3c=4.

. X
Vay phuong trinh chinh tac ctia elip (E) can lap la: > +

2 2

9

1

Vi du 13. Trong mit phing toa d6 Oxy, cho elip (E):4x*+9y* =36 c6 hai
tiéu diém F, va F, v6i F, c6 hoanh d6 am. Tim toa d6 difm M thudc (E)

sao cho MF? +2MF;? dat gia tri nho nhat. Tim gia trj nho nhét do.

+ Tac6 (E):4x° +9y° :36<:>%+

IER GEDYT SRR mamr aamam
ot d E e
i H G S
i S
S e s
i Giimaedtil G W
S e
o i
G SR BT R dioolian
S GEE, B EE SSUYha
HhEE  EER HEE i HHE

Giadi

2

!
%
£
525
o
s
%

N i
e,
e,
i, B
i,
i
e
et gt

y

2

i o
P G

P e i

g i

o

e

g £

Ui
i

Al e
co s < f
Hho g HmE S f
o f
B e S f
A H e f
i o f
i i f
i o f
e HEE EEeana e
i it ct



hmmw;_n<u

O| ®

=e=
c=+a?-b* =5

a=3 b=2

suy ra{
+ Goi |v|(x0;y0)e(E)3{

véi —3<x,<3

MF, =a—ex,

1

=a+ex,
2
+20 =
4

MF,
X
9

(a+ exo)2 +2(a—ex0)2

2
2

MF,” + 2M

Khi d6 P

)
e[-33]

, 6 81
[X"_JEX”E

_>
3

3a” - 2aex, + 3€°X

x0+8—1 voi X, €[-33]

6
J5

+ Xétham f(x,)=x -

5

3
NG

8
NG

Tacod f'(x)=2%,—

P 106) =0 %, =
2

3

/5

-3

108
5

X0

f(Xo)

f(xo) \

Tt bang bién thién suy ra
3
V5

3
J5

f (%) =30 khi x, =

5
3

F) =
4
J5

— =min

108

min _f(x,) =
— &

%¢€[-3; 3]

vao (*),

+ Thay x;

va

2
Y,

16 9

X2
T—+

Vi du 14. Trong mat phang toa d6 OXxy, cho elip (E)

t (E) tai hai

, ca

diém 1(L2). Lap phuong trinh duong thang d di qua |

A2

diém phan biét A, B sao cho | la trung diém caa AB.

Y
i3

b
b
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Giadi

+ 1(L2) thuoc mién trong ctia (E) nén d ludn cit (E) tai A B

Goi phuong trinh duwong thang d ¢4 dang: {);/Z];::i voi
teR,m*+n’=0.
+ Goi A(l+mt;2+nt),B(Q+mt,;2+nt,). Trong d6 t,t, 1a nghiém cua
phuong trinh:

(1+mt)® . (2+nt)?
16 9

=1< (9 +16n° )t° + 2(9m+32n)t - 71=0

2(9m+32n)

Theo hé thirc Vi — et ta co: o+t =——— .
Im" +16n
Xy + X = 2X, 2+m(t, +t,)=2

+ | latrung diém caa AB khi =
YatYs =2V, 4+n(t, +t,)=4

_2m(9m+32n) _ 0
Mt +)=0_ | om’+len®
n(t, +t,)=0 2n(9m+32n)

o +16m°

< 9m+32n=0 (do M +n*=0)

m=32

Véi OIM+32n=0< 9m=-32n, ta chon 9
n=-—

X=1+32t
Suy ra phwong trinh d : y=2_ot hay 9x+32y—-73=0

Vi du 15. Trong mit phing toa do OXxy, cho diém A(3;0) va elip

2
X
(E) 23—1— y*=1. Tim toa dé céc diém B,C thudc (E) sao cho tam giac

ABC vudng can tai A.
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tng nén
ém

1 diém

7

Y2
t E tai hai di

2

X
4

Vi du 16. Trong mat phing toa d6 Oxy, cho elip (E):—+

4
M

12 3
a

Oc{
A qua M c
~4=0 (1)

ang
Ys

2,

v

ABC vudng can tai A.

Giai

7

ac

1o X +4

2
0

Y

0 (loai)
2MB.

(Mm-3)* =1< 5m* - 27m+36

3=n

9
j . Viét phuong trinh duong th

Suy ra LI

ALe

Mit khac A(3;0) € Ox vaelip (E) nhan Ox,0Oy lam céc truc d6i x
B,C sé d6i xtiing nhau qua truc OX.

A, B sao cho MA

+ Tacd B,C thudc (E) va tam gi

2
+Gmmmmda:%

+ Vdim
+ Véim
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. (2-2%)° 0 oo ve 2 AP oy _
+ Ma Ae(E):—4 +(2-2y,) =1 x5 +4y, —2%,—-8y,+4=0 (2)

+ Tt (1) va (2) ta dwoc hé:

X +4y2 —4=0 % =0y, =1 (@)
>4y 2x By +4=0 | % =Sy =2 | B33
Xp +4Yy — 4% —OY, t 4= Xo_5!y0_5 55
. .. (8.3

Véi B(O)) => A:x+2y—-2=0; Vdéi B(E;EJ:A:XJrMy—lO:O

Vay X+2y—-2=0 hoac x+14y-10=0.

D. BAI TAP VAN DUNG
Bai 1. Trong mit phang toa do OXy, viét phuong trinh chinh téc ctia elip (E)

N 3 N
c6 tam sai bang % va do dai duong chéo hinh chit nhét co so bang 2.5.

Bai 2. Trong mat phang toa dd OXxy, cho elip (E) c6 phuong trinh

X2 2

§+y7 =1 va M(L-1) . Mot duong thang d di qua M cét (E) tai A, B sao

cho MAIMB 16n nhat. Tim toa d0 A, B
Bai 3. Trong mit phang toa d6 OXy. Lap phuong trinh chinh tic cta elip biét

, 1
diém M \/g; \/% thudc elip va tam gidc FMF, vuong tai M, trong d6

F,, F, la hai tiéu diém cua elip.

Bai 4. Trong mit phang toa &6 OXy. Viét phuong trinh chinh tac ctia elip (E)
biét ring elip (E) co hai tiéu diém F, va F, véi F;(—3;0) va c6 mot diém
M thudc (E) sao cho tam gidc F,MF, vuong tai M va c6 dién tich bang 1.

Bai 5. Trong mit phing toa do OXy. Viét phuwong trinh chinh tic cua elip di

A? 3 \ A A2 \ A ’
qua diém M| L > va tiéu diém cua elip nhin truc nho véi mot goc 60° .

%
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
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i
¥
£
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Bai 6. Trong mat phang toa d6 OXxy, cho elip (E) c6 phuwong trinh

X2 y2

_+T =1. Gia st F,F, lahai tiéu diém cua elip, trong d6 F, ¢6 hoanh do

8
am. Tim toa d6 difm M trén (E) sao cho MF, —MF, =2.

2 2

. X
Bai 7. Trong mdt phang toa d0 OXy, cho elip c6 phuong trinh 2—5+y3 =1.

Tim diém M thudc elip sao cho géc FME, = 90° vdéi F.,F, 1a hai tiéu diém
cua elip.

Bai 8. Trong mat phang toa d OXy. Viét phuong trinh chinh tac cta elip, biét
hai tiéu diém cung véi hai dinh trén truc bé xac dinh mét hinh vuéng va
phuong trinh hai duong chuan la X=18.

2 2
. X
Bai 9. Trong mit phang toa do0 Oxy, cho elip (E) :2_5_'_% =1 c6 hai tiéu

diém F,F,. Tim toa d6 diém M thudc (E) sao cho ban kinh duong tron noi
tiép tam giac MF,F, bang g

Bai 10. Trong mat phéng toa do0 Oxy. Viét phuong trinh chinh tic cua elip
(E) biét rang khi diém M thay d6i trén (E) thi d6 dai nhé nhat caia OM

bang 4 va d6 dai lén nhat cia MF, bang 8, véi F, 1a tiéu diém c6 hoanh d6

A

am.
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E. GIAI BAI TAP VAN DUNG
Bai 1.
i 2 2
+ Goi phuong trinh chinh tac cta elip (E) ¢6 dang: X_2+§ -1 véia>b>0
a
c /3 a’
Tam sai e:—:£©c2 ==
a 3 3
D6 dai dwong chéo hinh chit nhat

J(2a)+(2b)? =225 o @’ +b? =5 b?=5-a°

a2
+ Khidd a2:b2+02<:>a2:5—a2+?<:>a2:3:b2:2

2 2

, X
Vay phuong trinh chinh tac cta elip (E) can lap la: 3 + y; =1

Bai 2.
+ M(L-1) thudc mién trong ctia (E) nén d luon cat (E) tai A B
Goi phuong trinh duong thing d c6 dang: x=l+mt vGi
y=-1+nt
teR,m*+n*=0.
+ Goi A(l+mt;-1+nt), BA+mt,;—-1+nt,).
Trong d¢6 t,,t, la nghiém ctia phurong trinh:
(1+ mt)? N (-1+nt)? _
8 4

1o (mP+20°)t° + 2(m=2n)t—5=0

5

Theo hé thire Vi —et, ta co: tt, =————
a“+2b

+ Kni d6 MAMB = (s, '+ (o, ' (mt, )+ (s,

5(m* +n?) 5
m*+2n° L
m’ +n’

:(m2+n2)|tlt2|: .

m
Mat khac 0<———<1, do d6 MAMB 16n nhat khi va chi khi
m-+n
m2
2

———=1&n=0
m +n
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A2

Khi d6 duong thang d c6 dang: y=-1, suy ra toa d6 giao diém A, B ctia

dva(E)l
X2

ta hé:
6
1

anghiém c
f—

8
y
C{

Bai 3.

A1)
B(v6;-1)

-1

A6
B(—6;

y2
e

a2

)(2
—+

6 dang;:

lip (E) ¢

ac cua e

A
g

+ Goi phuong trinh chinh t

=b?+c?

Y a2
aa

a>b>0v

vOi

1

=3a’b?

=1l< a’+8p°

1
p?

8
—+

1
5} e(E) e 32

8.
31

Khi do M(

+ Vi F(-c;0),F,(c;0) , khi d6 tam gidc FMF, vudng tai M nén ta suy ra:

1
3

:

8
3
3(b*+3)b* = b =1 b’

= [:(3 +
=a’=b’+c*=b*+3 (2
+ Thay (2) vao (1), ta duoc:

b? +3+8b?

2
2

-FF

2
2

MFE2 +M

1= a’=4

1

XX,
—+
) y

a:

1

lap

an

ua elip (E) ¢

acc

Vay phuong trinh chinh t

Bai 4.

=1 véia>b>0

y2
b?

)(2

dang: —+
ang 8.2

co

lip (E)

ac cua e

A
M

+ Goi phuong trinh chinh t

3hay a®°=b*+3 (1)

J3=a?-b?=¢?

Véi Fl(— 3;0) ,suyra C

FR ]
e

s

s

s
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MF, = (~V3-%;-Y,)

+ Goi M (%, Y,) =
MF, = (V3= %, =Y, )

Khi d6 EMF, =90° < ME.MF, =0 X2 -3+ Y2 =0 X2+ y2 =3

, 1 1 1 8
Taco Sy, :Ed(M ,Ox).F,F, =§|y0|.2\/§=\@|yo|=1<:> Yo===% =3

"3
X . Yo 8 1
+ Mt khac M(XO,yO)E(E) Q?‘Fb—g:l@Q‘f—E:l (2)
Thay (1) vao (2), ta duwoc 2L+i2:1®3b4=3c>b=1 (do
3b°+3) b

b>0)=a’=4.
2

. X
Vay phuong trinh chinh tac ctia elip (E) can lap la: 7 +y’ =1
Bai 5.
2y
+ Goi phuong trinh chinh tic ctia elip (E) c6 dang: ? + F =1 véia>b>0

Goi F,(—¢;0) 1a tiéu diém cua (E) va B,(0;-b),B,(0;b) 1a hai dinh thudc
truc nho cua (E)
+ Do AF,BB, can tai F, va BF,B, =60°, suy ra AF,B,B, déu.
Khi dé: B =BB, < FB’=BB < ¢’ +b° = (2b)* & ¢ =3p°
=a’=b’+c*=4b° (1)

[ 1./3 1 3
+ Véi M 1,7 E(E)©?+4—b2:1 (2)

3

1
Thay (1) vao (2), taduwoc: —+—=1<b’=1=a’=4
y (1) vao (2) SRR

2

, X
Vay phuong trinh chinh tac cta elip (E) can lap la: T +y’=1

Bai 6

ai 6.

+ (E) c6 phuong trinh X + y 1=
HEER GEEYT gEER gmm Gmmmmm mEmh, B R
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+ Goi

V2x,

= MF, - MF, =

2

2
V2
2<:>X0=x/§

2N2+
2

2 2_2_X0
2

MF, =a+ 22
a
MF, =a- 20
a

M(Xo:yo)G(E):{

4
=%

5V14

Cx0=5—

=—a——
a

yoz\/é
YO:_\/é

MF,

szC{
4 .
5X°’

=4
5+

2
5

2

8

4(1—
b=3
a’-b?
C
)<0 =
4
5

a+—
a

)
-

C=

X5
X
4
5

1:{
MF,

oa-

Vay M (\/5\/5) hodc M (\/E—\/é)

Bai 7.

en Sll)l ra:
@(5+

A

2
0

V2
90° n

2=y,
)(2
—+
25 9

+ Khidé MF, - MF, = 2 <+/2x,
Do F,MF,

+ Goi M(Xo;yo)E(E)j{

+ Véi X,
+ Elip(E):
véi X, > 0.

+

4
(q\]
<=

1755 X,
S Yo==

9
8

2
0

2
vao (*) ta duoc: Z+ﬁ:1<:> Y

=64 8%

8 9

4

5/14 32

F:lFZ2
5J14

+

MF? + MF;
+ Thay X, =

c

éntacd b

ong nén

A

7]

4

ay M

\%
+ Ta ¢6 hai tiéu diém F,(-¢;0),F,(c;0) va hai dinh B,(0;-b), B,(0;b) thudc

truc nho xac dinh moét hinh vu
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. . \ \ ~ a
+ Elip c6 phuong trinh duong chuan x=t—=+—=
e c
2

b:

2 2
+ Suy ra phuong trinh chinh téc cta elip la: % + 6 1.

i

=32

+ Khi d6: a2=b2+c2<:>8c=c2+c2<:>c=4>0:>{a 3
y
1

Bai 9.
. a=5
+ Tur (E)i o+ =1=1b=3

25
c=vVa’-b*=4

MF, +MF, + FF, 2a+2c
2

= r)hAFin = =a+c=9

+ Suy ra dién tich tam giac MFF, 1a: SMFlFZ =pr= 9.% =12

+ Mat khac, ta coé:

=—=3

- Swer, 12
4 4

1 1
Suer, = (M, O0.FF, = E.|yM |.2c =4y, |=|yu

2

Xu

+ Vi M(XMin)e(E):E+g:1©XM :OS[M(O;@

M (0;—3)
Vay M (0;3) hoac M (0;-3).
Bai 10.
X2y
+ Goi phuong trinh chinh tic cta elip (E) can lap la: —2+le voi
a

a>b>0.
—a<x, <a
Goi M(x,;VY,) e (E)= =a-c<MF <a+c
o1 M (%, Yo) € (E) MF1:a+C—X° 1
Suy ra d6 dai MF, 16n nhatbang : a+c=8 (1)

% %

a>b=2<
a’ b’

+ Talaico: M(X,;Y,) €(E)=
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4
=%

5
4
Cx0=5—

=—a——
a

a
b

{

f—g

=8
MF,

L -1,
5

4

4 (2
y2

a++/a’-16
=4
)(2
AN
25 16
=5+

b

1

8 {
=
a+s
50

2
0

A

l72
Vay phuong trinh elip (E) can lap la:

Suy ra d6 dai nho nhat cia OM bang b
4

a+cC
b
MF,
2
ad +
25 9
én suy ra:

90° né

T (1) va (2) ta dwoc: {

+ GoiM(xo;yo)e(E):{
Do F,MF,

vOi X, >0

S

= Phuong trinh AB

i

i
!
5!
5!
5!
5!
st

N <

M R

b

ety
SRR

b
e
e

SRR

-
G
e
it
g,
i
i

64 < 8x. =175 X,
9
A
B

-]

0

b
b
o
b
b

32
4

o
@)

Cach 2: Giast (C): X*+y*+ax+by+c

(C)

4
5
Y
t nhau tai hai diém A B. Viét phuong

{

ettt
et
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ettt
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10. BAI TOAN 10

5
A.NOI DUNG BAITOAN 10

2
) (5
ta duvoc Z+

<A

5+ﬂ
Cach 1: Toa d6 A, B la nghi

o (%)

o
(loai)
va
32
4

b
M
e
e
3
=
o
R
e
e
R

~

—FF

>

g tron (C) va (C,) ¢
trinh duong thang AB.

on

>

i
i
E
i
i
s

(C,): X+ Yy’ +a,x+by+c,

s
M
ettt

e

B. CACH GIAI CHUNG

\

MF? + MF;
va

+ Thay X,
Vay M
Cho du



Khi d6 toa do0 A, B la nghiém cua hé :

X’ +y’+ax+hy+c =0
X*+y’+a,Xx+by+c, =0
Suy ra phuwong trinh AB:(a —a,)x+ (b —-b,)y+c —-c,=0

s

Chu y:
+ O cdch gidi 2 c6 mdt wu diéin hon so v6i cdch giai 1 1a ta khong cén biét toa dj
diém A, B song hoan toan viét dwgc phwong trinh AB. Trong khi do ¢ cdch 1 dé'viét

= (a-a,)x+(-b)y+c—-c,=0

phwong trinh  AB ta cin tim dwoc cu thé toa do hai diém AB.
+ Cdch 1 sé phit hgp cho nhitng bai todn cdn tim cu thé toa d§ giao diém hai dwong
tron twong minh. Con cdch 2 sé thich hop cho nhitng bai todn chita tham so (it nhdt
mot trong hai phwrong trinh dwong tron chiwa twong minh).

C. ViDU GOC

Cho hai duong tron (C): X* +y* +4x+4y-17=0

va (C,):X* +Yy* —8x—2y+7=0 ct nhau tai hai diém A, B. Viét phuong
trinh dwong thang AB.

Gidi
Cdch 1: Toado A, B langhiém cta hé:
X+ Yy +4x+4y-17=0 [x=1Ly=2 A(;2),B(3,-2)
@ [X=3: y=-2" {A(3;—2), B2
Suy ra phuong trinh duong thang AB:2x+y—4=0
Cdch 2: Toa dd A, B la nghiém cta hé:

X°+y*—8x-2y+7=0

X+ y? +4x+4y-17=0
=12x+6y-24=0< 2x+y—-4=0
X +y—8x-2y+7=0
Vay phuong trinh duong thang AB:2x+Yy-4=0

D. CAC Vi DUMO RONG
Vi du 1 (Khéi B - 2006). Trong mat phing toa do Oxy, cho duong tron
(C): x* +y* —2x—6Yy+6=0 vadiém M (-3;1) . Goi A va B la cac tiép diém
clia céc tiép tuyéh ke tir M dén (C). Viét phuong trinh duong thang AB .

Phan tich huong gidi:
* O bai todn nay, ta dé nhin thay AB L MI (v6i | la tam ciia dwong tron (C)).

Do d6 hwéng ddu tién chiing ta thwong nghi ti la 6 gang tim ra dwoc toa do mot

trong hai diém A hodc B.
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* Ta hoan toin c6 thé tinh dwoc d6 dai doan MA=MB =~+MI?—1A% =h. Nghia
la ngoai A, B dang thugc (C) thi A, B ciing thudc ci dwong tron (M, h) . Nhuw vdy
vigc viét phwong trinh AB duwoc chuyén vé ndi dung Bai todn 10. Trong vi du nay
ta sé trinh bay theo cdch thit 2 sau:

Gidi (?)
+ Puong tron (C) c6 tam | (1;3) 4
vabankinh R=1A=2 ,
Ta c6 MI = 2/5, khi &6 MB = MA ‘ N
—IMIZ- 1A =204 =4 \

+ Suy ra A, B nam trén duong tron tam M B
(-3; 1) ban kinh bang 4 , c6 phurong trinh:

(x+3)2+(y-1)?=16 < x>+ y* +6x—2y-6=0

+ Khi dé toa do A, B la nghiém cua hé:

X*+y? +6x-2y—-6=0
= 8x+4y-12=0< 2x+y—-3=0
X +y?—2x—6y+6=0

+ Vay phuong trinh duong thang AB la: 2x+Yy-3=0

Vi du 2. Trong mat phing toa d6 Oxy, cho duong tron
(C): (Xx—4)*+y?* =4 va diém E(4;1). Tim toa d6 diém M trén truc tung,
sao cho tir diém M ké dwoc hai tiép tuyén MA,MB dén (C) (véi A B la
cac tiép diém) sao cho AB diqua E.

Il
=]

Gidi x

+ Puong tron (C) c6 tam 1(4;0) va
ban kinh R=2
+ GoiM(0;m) €Oy = IM*=n?+16
= MA> =MB?* =MI*-R* =n7 +12

Suy ra A B thudc duong tron tam
M Dban kinh MA c6 phuong trinh:
X*+(y-m)>=n’ +12
+ Khi dé toa dd A, B la nghiém cua hé:

e

E(4:1)y

=+
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Suy ra phuong trinh AB:4x—-my—-12=0
+ Maitkhac E(4D) e AB=16-m-12=0< m=4= M (0;4).
Vay M(0;4).

Vi du 3. Trong mit phang toa &6 OXy, cho tam gidc ABC noi tiép duong
tron tam |(6;6) va ngoai tiép duong tron tam J(4;5). Biét diem A(2;3)
va hoanh d6 diém B nho hon hoanh d6 diém C. Tim toa dd cic dinh con

lai ctia tam giac ABC.

Gidi
Duong tron ngoai tiép ABC ¢6 tam
1(6;6) va ban kinh IA=5 nén co
phuong trinh: (X—6)°+(y—6)* =25
Tacé6 AD diqua A(2;3),J(4;5)
nén c6 phueong trinh : X—y+1=0

Khi d6 toa d6 diém D la nghiém ctia hé:
_ 2 _ 2: :3 . =
(x-6)"+(y—16) 25C> y - D(23 = A
X—y+1=0 x=9 D(9;10)

y=10

— D(9;10)

Suy ra duong tron ngoai tiép tam D(9;10) ban kinh DJ = 52 6 phuong
trinh : (x—9)* + (y-10)? =50
Khi d6 toa d6 B,C la nghiém cua hé:
X=2
{(X—6)2+(y—6)2 =25 - {yzg 3{5(2;9) (do X5 < %)
(x—9)* +(y—-10)* =50 {x:lo C(10;3)
y=3
Vay B(2,9),C(10;3).
Vi du 4. Trong mit phang toa do OXy, cho tam gidc ABC can tai A, co

truc tim H(-3;2). Goi D, E la chan duong cao ké tir B va C. Biét réng
diém A thudc duong thang A:X—3y—3=0, diém F(-2;3) thudc duong
thang DE va HD = 2. Tim toa d6 diém A.
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Gidi
+ Do ABC cantai A nén HE=HD =2,
suy ra E,D thudc duong tron
tam H(-3;2) va ban kinh bang 2 c6
phuong trinh: (x+3)* + (y-2)* =4
& X +y +6x-4y+9=0
+ Goi | latrung diém cua AH

Goi ABM+3m)eA= (37”‘ m; 2)

_ 5m’ +16m+ 20
B 2

= IH?

3m_ m+2

Ta c6 ADHE ndi tiép duong tron tam | (7, j ban kinh IH nén ¢

phuong trinh: [X_s_mjz +(y_ m+ 2)2 _ 5m” +16m+ 20
2 2 2
S X+ Yy -3mx—(m+2)y-7m-9=0
+ Khi d6 toa d¢ diém E,D la nghiém ctia hé:
{xz+yz+6x—4y+9:0 = (6+3m)x+(M-2)y+7m+18=0
X°+y —3mx—-(mM+2)y—-7m-9=0
Suy ra phuong trinh ED : (6+3m)x+(M-2)y+7m+18=0
+ DoF(-2,3)e ED = -2(6+3m)+3(m—2)+ 7m+18=0< m=0= A(3,0)
Vay A(3,0).
Vi du 5. Trong mat phang toa d OXy, cho tam giac ABC c6 A(-2-1),
trec tam H(2;1) vaBC = 2\/3 .Goi B',C" lan luot 1a chan duong cao ké tir
cac dinh B,C. Lap phuong trinh duong thang BC, biét rang trung diém

M cta canh BC nam trén duong thang c6 phuong trinh Xx—2y-1=0,
tung d6 cia M duong va duong thang B'C' di qua diém N(3,-4)

Phan tich huong gidi:
* Bai todn yéu cdu viet phuong trinh BC ma ta c6 AH L BC v6i AH =(4;2).

Nhuwe vy néit biét thém toa do mot diém trén dwong thing BC thi ta sé c6 dwoc dip

s0 cua bai todn.
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* Dit kién trung diem M cia canh BC nim trén dwong thang c6 phwong trinh
X—2y-1=0, tung dé cia M dwong, goi y ta di tim toa do diem M bang cdch
tham s6"héa diém M (2m+21; m). Liic nay ta cin mot phieong trinh chiva M.
* Ta cén khai thic dit kign duong thang B'C' di qua digm N(3;,—4). Diéu nay
gillp ta nghi téi viéc viét phwong trinh B'C'. Nhin thdy xudt hién ni dung Bai
todn 10 véi B',C" la giao diém ciia dwong tron di qua 4 diém A,B',H,C" (nhin
AH lam dwong kinh) hoan toan viét diegc phirong trinh va dwong tron di qua 4 diém
B,C,B"\C" (nhin M (2m+21Lm) lam tim va dwong kinh BC = 2\/3) 6 phuwong
trinh phu thudc vao M.
* Khi d6 ta sé viet dwoc phwong trinh dwong thing B'C' phy thudc vio m.
Dir kign B'C" di qua diem N(3;,—4) sé gitip tim dwpc M=> toa dj diém M va suy
ra phwong trinh BC.

Sau ddy la loi gidi chi tiét cia bai todn:

Gidi

+ Do M nam trén duong thing c6
phuong trinh X—-2y—-1=0 nén goi
M(2m+1m) véi m>0

Vi B',C' cung nhin BC duéi mot

goc vudng nén BCB'C' ndi tiép duong

tron (M; MB) (véi MB:B—2C=\/§)

Do d6 duong tron (T) di qua 4 diém
B,C,B'\C' co phuong  trinh:
(x—2m—1)2 +(y- m)2 =5
+ Puong tron (T') di qua 4 diém A B',H,C' nhan AH lam duong kinh va
O(0;0) 1a trung diém ctia AH 1am tdm nén c6 phuong trinh: X* +y* =5
+ Do (T)N(T" = {B';C'} nén B'C' ¢6 phuong trinh:
X2+ y? —(x—2m-1)° —(y-m)° =0
& 2(2m+1)x+ 2my —5m° —4m-1=0
Mat khac
N(-3,4) e B'C'= 6(2m+1)-8m-5m° -4m-1=0= nm’ =1 m=1

hoéc |
i ERE M GGmmRm ERGR  MRED oodRamn. s g g
i R e G, RN ol HEE G GEEE M f
e H G R o e f
iy e Rt i et Tt f
i e co e o L f
i e e W o H e f
i GEESNMESSE M e SETMEhGSR e i o f
i e e e o i, A i f
e GRS dioolbel GEE G GRSV e s e
e i R e HEE EEeana e
% PR G A R, i i i it ct




Suy ra M (3;2)

+ Khi d6 duong thang BC di qua M (3;1) va nhan AH = (42) =2(2;1) 1am
vecto phap tuyén nén c6 phuong trinh:

2(x—=3)+(y-)=0<=2x+y-7=0.

Vay phuong trinh duong thang BCla: 2x+y-7=0

Vi du 6. Trong mat phzfmg topa do Oxy, cho duong tron
(M :(x=D*+(y-1)?=5 vdi tam | va diém A(45). T A ké mot
duong thang cat duong tron (T) tai hai diém B,C, tiép tuyén tai B,C cat
nhau tai K. Qua K ké duong thing vudng goc véi IA, cit (T) tai E,F.
X4c dinh toa @0 cac diém E, F.

Gidi
+ Goi K(a:b) khidé M (aT”;bT”j

la trung diém cua IK

Do IBKC noi tiép duodng tron tam

J@-12+(b-1?
2

M béan kinh Ml =

nén B,C thudc duong tron c¢é phuong trinh:

(X a+1j2+(y_b+lj2:(a—1)2+(b—1)2

2 2 4

S X +y —(a+)x-(b+D)y+a+b=0

+ Do B,C thudc duong tron
(x=D?+(y-1)? =5 x+y* -2x-2y-3=0
Khi d6 toa do B,C la nghiém cua hé:
{xz+yj—(a+l)x—(b+1)y+a+b:0:>(a_l)x+(b_l)y_a_b_3:0
X" +y —2x-2y-3=0
Suy ra phuong trinh duong thang BC: (a—)x+(b-1)y—-a-b-3=0
+ Do AeBC=4(a-1)+5b-)-a-b-3=0<3a+4b=12
+ EF 11A=(34) va EF diqua K(a;b) nén cé phuong trinh:
3(x-a)+4y-b)=0<3x+4y—(3a+4b)=0< 3x+4y-12=0
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Khi d6 toa d6 diém E,F la nghiém cta hé:

3x+4y-12=0 x=0y=3
16,

< 3
x—1)° ~-1)?=5 X=—;y=—
(x-D"+(y-1) 5 y 5

16 3 16 3
Vay E| —;=|,F(0;3) hoac E(0;3),F| —;—|.
i €[ 23] F(09) hose (0.7 [ D3]

Vi du 7. Trong mat phang véi hé toa d6 Oxy, cho duong tron
(C): X* +y?*—2x+4y—4=0 va duong thing A:Xx—y+1=0 . Tim toa d6
diem M thudc duong thang A sao cho qua M ké duwoc hai tiép tuyén
MA,MB dén duong tron (C) ( véi A B la céc tiép diém), dong thoi

khoang cach tir diém N (—l; gj dén AB 16n nhat.

Giadi

Arx—y+1=0

M(D)

H

B
+ Duong tron (C) ¢6 tam | (1, —2) vaban kinh R=1A=3.

Goi M(mm+1) e A.
bétr M ké duoc hai tiép tuyén t6i (C) thi:

Ml > R [(M=1)2 + (M+3)? >3« 207 +4m+1>0 (%)

+ Tac6 MB=MA=IMZ - R? =/2n? + 4m+1
Suy ra AB thudc duong tron tam M(m;m+1) ban kinh bang
J2m? +4m+1 6 phuong trinh:
(x-m)? +(y-m-1°=2m" + dm+1< X° + y* - 2mx—2(m+1)y — 2m=0
Khi d6 toa do A, B la nghiém cta hé:
X* +y? —2mx—2(m+1)y—-2m=0
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+ Goi K(X,Y,) la diém cd dinhma AB ludn di qua, khi d6:
(m-1)x, +(M+3)y,+M—-2=0 ludén ding Ym
< (% + Y, +)m= %, -3y, + 2 ludn dung VM
+y,+1=0 %="7
:—;;0+2=0© 143}((_%%]
° 4
+ Goi H 1a hinh chiéu vuong géc cia N 1én AB, khi dé:

/26

d(N,AB) = NH < NK =Y=2

Suy ra d(N,AB),,, = khi H =K hay NK L AB (2%

Ma ta co: W:[—l;—ﬁjz—%(l'@ va @:(m+3;1— m)

Suy ra (2*) < mM+3+5(1-m) =0< m= 2 (thoa man (*))
Vay M (2;3)

Vi du 8. Trong mit phing toa do OXy, cho duong tron (T"): x> +y* =1 va
diém A(L3) . Viét phuong trinh duong tron (T) qua A va tdm cta duong
tron (T'), dong thoi cat duong tron (T') tai hai diém B,C sao cho khoang
cach tir diém A dén duong thang BC 1a 16n nhat.

Gidi
+ Goi | latam va R la ban kinh ctia
duong tron (T), khidé R=10=1A

Suy ra | thudc duong trung truec

cua OA c¢6 phuong trinh:
A x+3y-5=0
+ Khido | (5-3mm) e A

vabén kinh R=0l =+/10m’ —30m+ 25
Suy ra phuong trinh duong tron (T):
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Khi d6 toa d6 B,C la nghiém cua hé:

+y*+2(3m-5)x-2my=0

Xy +2Bm=Ox=2my=0 o 5% 2my+1=0
XX +y* =1

Suy ra phuong trinh BC: 2(3m-5)x—2my+1=0

9 9

9
+ Tacé d(ABC) = = <
J4(3m-5)? + 4n? \/40( 3)2 10 V10

m_i

3
D&u “=" xay ra khi m= 2 hay phuong trinh duong tron:

(T): xX*+y*—x-3y=0

E. BAITAP VAN DUNG

Bai 1. Cho duong tron (C):X*+ Yy’ —3x—7y+12=0 va diém A(;2). Tim
toa dd cdc dinh cta hinh cht nhat ABCD noi tiép trong (C) va cé dién tich
bang 4.Biét AB la chiéu dai ctia hinh chit nhat va B c6 hoanh d6 nguyén.
Bai 2. Cho duong tron (C):X*+y?—2X+4y+2=0. Viét phuong trinh
duong tron (C') tam M (5;1) biét (C') cit (C) tai hai diém A, B sao cho
AB=+/3.

Bai 3. Trong mat phang toa &6 OXy, cho hai duong tron (C1 ) :x* +y>-18x - 6y
+65=0va (C,):X*+y*=9. Tkt diém M thudc duwong tron (C,) ké hai tiép
tuyén véi duong tron (C,) véi hai tiép diém A,B. Tim toa d6 diém M, biét
do dai doan AB=4,8.

Bai 4. Cho duong tron (C): (x-1)°+(y—2)>=4 va diém K(3;4). Lap
phuong trinh duong tron (T) tim K cat duong tron (C) tai hai diém A B
sao cho dién tich tam giac |AB 16n nhat véi | 1a tm cta duong tron (C).

Bai 5. Trong mit phing toa d6 Oxy, cho duong tron (C): ¥ +y - 2x+4y-3=0. Viét
phuong trinh duong tron c6 tam K (1;,3) cat duong tron (C) tai hai diém A, B
sao cho dién tich tam giac |AB bang 4, véi | 1a tim ctia duong tron (C).

Bai 6. Trong mit phing toa dd Oxy, cho hai dudong tron (C):(x-1)°
+y-2?=9va (C,):(x+2)*+(y—10)>=4. Tim toa dd cac dinh ctia hinh
vudng ABCD, biét diém A thudc (C)), diém C cb toa do nguyén thudc
(C,) vacic dinh B, D thudc duong thang X—y+6=0.
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F. GIAI BAI TAP VAN DUNG
Bai 1.
+ DPuong tron (C) cb tdm

| E,Z va ban kinh R:ﬂ
2 2 2
Khi d61 1a trung diém cua AC = C (2; 5)
AB=a
+ Pjt (véi a>b>0) khidé:
AD=Db

{iSiABC[) =4

ab=4
= =
AB? + AD? = BD? = 4R? {a2+b2=10 b=+2

A(1:2)

AB=CD

B(7)

S pop=4

D(?)

a=242
hodc

)

(loai)

o

b=22

+ Vay AB=24/2 = B thudc dudng tron taim A(L 2) ban kinh R'=2v/2 ¢6
phuong trinh: (X—1)*+(y—2)> =8« X*+y* - 2x—-4y-3=0

+ Khi d6 toa do diém B 1a nghiém cta hé:

X*+y?-3x—7y+12=0 [x+3y-15=0
= 2 2
X +y —2x-4y-3=0

X*+y*—2x—4y-3=0

{X=3
o
y=4

cua BD)

3
X=

ol

hodac

_4

Y=

Vay B(3,4),C(2,5) va D(0;3).
Bai 2.
+ Duong tron (C) cé tam | (1, -2)
vaban kinh R= \/é
Cich 1:
+ Goi (C') coban kinh R,
khi d6 (C') c6 phuong trinh:
(x=5)%+(y-1?=R?
& X2 +y?-10x-2y+16-R? =0
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+ Tacé AB=+/3= AIAB déu= d(|,AB)=%*E:§

2

8-12+R?*-24 3 R? =43

2N =~ |R*-28=15¢
V8 + 6 2 R”=13

+ Vay duong tron (C') cAnlapla: (Xx—5)*+(y—1)* =43
hodc (Xx—5)°+(y-1)*=13.
Cdch 2:
+ Goi (C") cobankinh R' . Tacé MI =5

Goi IMNAB={H}= AH =%=§:> IH =+IA2— AH? = /3-%:%

+ KhidéMHle-—|H=5—§=ZhOécMH=I\/H+—IH=5+§=E
2 2 2 2

2
| B -vm

Sl
2
+ Vay duong tron (C') can lap la : (x-5°+(y-1)?=13 hoic
(x=5)*+(y-1)*=43.
Bai 3.
+ Puong tron (C,) c6 tam O(0;0)
vaban kinh R=0A=3
Goi H la giao di€ém ctia OH va AB,
A _a8_12
2 2 5
2
Suy ra OH =~/OA” — AH? :§:>OM = (C))ﬁ =5
+ Vay M nam trén duong tron tam O ban kinh bang 5 ¢6 phuong trinh:

X*+y*=25

suy ra AH =
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+ Suy ratoa do diém M la nghiém cua hé:

Il
o U w b

X

x> +y*=25 X*+y*=25 {y
=S =N

X*+y?—18x-6y+65=0 [3x+y-15=0 {x

y

Vay M (4;3) hoac M (5;0).

Bai 4.

+

Puong tron (C) ¢6 tam | (1 2) vaban kinh R=2
1 o R2 o 2

Taco: S ==IAIB.SiN AIB = — Sin AIB <— .

2 2 2

Dau “=” xay ra khi SIn XIE =1 XIE =90°
2

Vay S s =R7 khi AIAB vudng tai | = AB = RV2=2/2

Khi d6 bai toan twong tw nhu Bai 2 nén ta c6 dap s6

Puong tron (T) «can lap 1la

(x=3)* +(y—4)* =20.
Bai 5.

+

+

Puong tron (C) ¢ tam | (L, —2) vaban kinh R= 22
Goi IMNAB={H} vadat AH =a, khidé:

S1AB=%:\/R2—AH2.AH =+8-a’.a=4

o a’(8-a’)=16=(a®-4)° =0 a’=4<a=2=AH=2< AB=4

+

(x—=1%+(y-3)*=53. d

B

Bai 6.

+

véi (C,) qua duong thang d

véi tam 1,(1,2) qua duong thang
dvacébankinh R=R =3

Khi d6 bai toan tuong tw nhu Bai 2 nén ta c6 dap s6

Puong tron (C) can lap la

Goi (T) la duong tron doi xting

Khi d6 tdm | cua (T) déi xing

M (4;3)
M (5;0)

(x-3+(y-4)° =4
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hoac

(x-1)*+(y—3)°=13 hoic



+ Duong thang 11, c6 phuong trinh: X+Yy-3=0
Khi d6 toa do giao diém H cua I, va d 1a nghiém cta hé:

3

X=—=
Xx+y-3=0
Ty = 2:+1—§£ = 1(-47)
X-y+6=0 9 22

T2
+ Khi d6 phuong trinh duong tron (T): (X+4)*+(y—7)>=9
Do AC d6i xtmg nhau qua d nén Ae (C) = Ce(T)

Suy ra toa dd diém C 1a nghiém ctia hé:

hoac
(x+2)?+(y-10)2 =4 '

(x+47+(y-7=9 _ [x=-4 T
y=10

hodc C (—E,@j (loai)
13 13

Do A d8i xtng véi C qua d nén duong thang AC c6 phuong trinh:
X+y-6=0
Khi d6 toa d6 giao diém K cua AC va d la nghiém ctia hé:
X+y-6=0 x=0

= = K(0;6) = A(4,2)
X—y+6=0 y=6

+ Duong tron tim K ngoai tiép hinh vudng ABCD c6 ban kinh KA =442
c6 phuong trinh: X +(y—6)* =32
Khi d6 toa d¢ diém B, D 1a nghiém ctia hé :
X*+(y-62=32 [x=-4_ _ [x=4 B(-4;2),D(4;10
{x—;z6=g Cj{y:Z }wac{yzlozj{BLﬂD;DéAQ;
Vay A(4;2),B(—4;2),C(—4;10), D(4;10)
hoac A(4;2),B(4;10),C(—4;10),D(—4;2).
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PHAN 4.
SANG TAO VA PHAT TRIEN TU CAC BAI
TOAN HINH HOC PHANG THUAN TUY

A. Sang tao va phat trién

Bai 1. Cho tam gidc ABC. Goi M, N lan luot 1a trung diém cua BC va
AB; D, E lan lugt la chan chiéu cao ké tir A, B ctia tam gidc ABC. Ching
minh rang MEND noi tiép duong tron.

Giai
+ Tacd NAE = NEA (vi EN la trung tuyén ctia tam giac vuong AEB)
MNE = NEA (vitrisole- MN // AC)
= NAE=MNE (1)
+ Mait khac: E,D cung nhin AB duéi mét goc vudbng nén ABDE noi tiép
duwong tron , khi do: NAE = EDM (cung bu véi BDE ) (2)
+ Te(l)va()suyra: MNE = EDM, suy ra MEND néi tiép duong tron.
Chii y: Cic ban sé dé dang nhin ra ddy chinh la 4 diém thugc dwong tron chin diém
(trung diém cic canh, chin cic dwong cao va trung diéin cdc dogn thing noi triec tim
v6i cdc dinh ctia tam gidc cing thudc mt dwong tron) khd noi tiéhg khi chiing ta lam
quen véi hinh hoc phing.
Bai 1.1. Trong mit phang toa do OXy, cho tam gidc ABC c6 B(~14). Goi

D,E(-12),N 1an luwot 1a chan duong cao ké tir A, chan duong cao ké tir
: . [ATTN X X Ly
B va trung diém canh AB. Biét | _E;E la tam dwong tron ngoai tiép

tam giac DEN . Tim toa d6 dinh C cua tam giac ABC.
Phan tich huong gidi:

*

V6i div kién ciia bai todn ta dé dang viét dwoc phwong trinh canh AC (di qua E
va vudng goc voi BE)

* Ta s¢ mwgn Ce AC dé tham s6" héa diem M va stv dung két qua Bai 1, khi
MEND néi tiép duwong tron ta digc IM = |E = R. Tir ddy ta sé suy ra dwoc toa do
diem C.
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Gidi
+ BE c6 phuong trinh: X=-1, khi d6
AC di qua E(-12) vudng gbc v6i BE
c6 phuwong trinh: 'y =2 N
+ Goi M 1a trung diém cua BC

vagoi C(c;2) e AC = M C—;l;3 B(-1:4)

D M 0

Theo két qua Bai 1, ta c6 MEND la t gidc noi tiép duong tron nén ta c6 :
2 2

C+2 1

— | +

2
1V (3) [c+2=3 c=1 C(12)

— — | < < =
2 2 c+2=-3 c=-5 C(-52)
Vay C(L 2) hoac C(-5;2).

Nhan xét :

IM=IE=Re IM*=IE* <

* Cic ban sé nhin thiy viéc tim diém C thwc chdt dwoc nhin theo goc nhin ciia Bai
todn 1, khi ta mwon diém gidn tiégp M trong bai toin trén theo goc nhin cua Bdi
toan 1 (M tham s6'héa nho C va Cl = El = R) dé'suy ra toa g diém C.

* Vige tim diém A 6 bai todn trén ciing thyc hién twong tw nhw viée tim diém C.

Bai 1.2. Trong mit phang toa & OXy, cho tam giac ABC khong vudng va
duong thang A ¢4 phuong trinh 2x+y-2=0. Gia st
D(4,1),E(2,-1),N(L 2) theo th tw la chdn duong cao ké tix A, chan
duong cao ké tir B va trung diém canh AB. Tim toa d¢ cac dinh ctia tam
giac ABC biét rang trung diém M ctia canh BC nam trén duong thang
A vadiém M cé hoanh d6 nho hon 1.

Phdn tich hwong giai:

* Theo két qua ciia Bai 1, MEND ngi tiép dwong tron. Ma dir kién bai todn cho biét
toa d¢ 3 diem D,E,N con diém thit tw M € A:2X+Yy—2=0. Nhw vy ta sé nghi
t6i viéc viét phwong trinh dwong tron di (T) di qua 3 diém D,E,N. Khi dé
AN(T) = { M } sé gitlp ta tim dwoc toa d¢ diém M .

* Liic nay ta sé viét dwoc phwong trinh BC (di qua D,M ) va sir dung Bai todn 1
dé’tim toa 46 diem B (B e BC va BN =NE).
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,C vi M,N

a

) dwoc ngay toa dj hai diém con lai |

€ co

Sau khi tim dwoc B tas

*

* A2

lin lwot la trung diém cua BC, AB.

o

hi tiét cho bai todn trén:

01 gidi c.

N

Sau day la |

()

N(:2)

DD M

B(7)

A2

+ Goi duong tron (T) di quaba diém N,D, E c¢6 dang:

=0

X° +y? +ax+by+c

Vi N, D, E thudc (T) nén ta c6 hé:

+ Theo cach chiing minh ¢ Bai 1, ta c6 MEND ndi tiép duong tron = M e (T)

2
2
3

a=

=0

(T):2%X* +2y* -9x—3y+5

-=
2

-5
-5

a+2b+c=
da+b+c=-17<+<b
2a-b+c=

Mit khac M € A, do d6 toa do diéfm M la nghiém cua hé:

=0

0 2x° —9x+ 4
<
y=2-2X

2X° +2y* —9x—-3y+5
0

2X+y-2

hodac M (

;1j (loai)

!
5

hwong

nén co p

A

D(4; 1) va M [%;1}

em

A2

+ Khi d6 dwong thang BC di qua hai di

trinh: y=1

+ Goi B(t;1) € BC, khi d6 EN la trung tuyén ctia tam giac vuéng AEB nén

BN = EN
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t=-2
@BNZ:EN2<3(t—1)2+12:10<:>L_4 = B(-2;1) hodc B(4;1)=D (loai -

vi ABC khong vudng)
+ Do M, N lan luot 1a trung diém ctia BC va AB nén suy ra C(3;1), A(4;3)
Vay A(4;3),B(-21) va C(3D).
Chii
Ngoai cich trinh bay trén, ta cé thé” tim toa d) A, B theo goc nhin ciia Bai todn 5.
Cu thé:

+ Sau khi tim dwgc M (%;1} ta sé viét dwegc phwong trinh BC:y=1va AD:x=4

A(4; AD
Goi { (a)e , khidé N(L;2) la trung diém cia AB nén ta dwoc:

B(b;1) € BC
{b+4:2 {b:—Z {A(4;3)
= =
a+l=4 a=3 B(-2,1)

Bai 2. Cho tam gidc ABC can tai A va M la trung diém cta AB. Goi I, G lan
luot 1a tdm duong tron ngoai tiép, trong tam tam gidc ABC. Chiing minh rang
| 14 trgc thm ctia tam gidc MGK. Biét rang K 1a trong tdm ctia tam gidc ACM.

Giai

+ Goi N latrung diém caa MA, A
Khidé: S -CC _2 6K //MN hay GK // AB.

CN CM 3 N
+ Do | latam duong tron ngoai
tiépnén Ml L AB = MI L GK (1) M K\p
+ Goi P latrung diém cua AC
vado AABC can tai A nén:
{MP//BC {MK//BC

=
AG L BC Gl L BC
+ Tw (1) va(2),suyra | latrgc tAm cua tam gidc MGK (dpcm).

=Gl L MK (2) B = C

Bai 2.1. Trong mét phang toa d6 OXy, cho tam gidc ABC can tai A va M

, . [8.1) . . e iy
la trung di€ém cua AB . Biét | (5,5) la tam duong tron ngoai ti€p tam giac

ABC va G(3,0), K (%,%) 14n lugt la trong tdm tam giac ABC va ACM .




Phdn tich hwéng giai:

V6i két qud Bai 2 ta cé dwoc | 1a trwec tdm cua tam gide MGK |, tir ddy ta dé dang
suy ra duoc toa 46 diém M = toa 46 diém C (do MC =3MG) = toa ¢ dicm A
(do K la trong tim AACM ) = toa dj diém B (do M la trung diém cia AB).
Sau ddy la 10i gidi chi tiét cho bai todn: A

Vi =(x-3y) WARN:
1

(i
3 B 1 C

Theo két qua Bai2taco | 1a triec tm cta tam gidc MGK

—_ —E(X—ZJ-FE(y—E)_O
GI.KM =0 B =3
:>{ 3 3) 3 3 <:>{X =>M(3I

I
KIGM =0 1

Z(x-3)=0
=
Mat khac G 1a trong tam AABC nén:

-3=3(3-3 =3
X ( )@{Xc

W:sﬂé@{ =C(3-2)

+ Do K la trong tdm tam gidc ACM nén:
Xy =3% — (X +Xy)=7-(3+3)=1
{YA =3Y (Yo +Yu) =1-(-2+1)=2
M 1a trung diém ctua AB, suy ra B(5;0).
Vay A1;2),B(5,0),C(3-2).
Bai 2.2. Trong mat phang toa d6 OXy, cho tam giac ABC can tai A va

= AlL2)

C(2,-3). Biét | (2,—%) la tim duong tron ngoai tiép tam giac ABC va

K (%,é) 1a trong tam tam gidc ACM , v6i M 1a trung diém ctia AB . Tim

toa d§ cac dinh con lai cia tam gidc ABC |, biét A khdng trung véi goc toa do.
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Phdn tich hwéng giai:

* Do C(2,-3) va K(%éj la trong tam tam gide ACM nén ta dé dang suy ra

duwoc toa dj trung diem N cia AM (véi CN = EEK)

* Vi két qua ciia Bai 2, ta cé dwgc CM L Kl , tir diy ta sé viét dwgc phuwong trinh
CM .

* Diem M dwgc xudt hién trong Bai todn 3, khi M € CM va MK L Al (véi A
tham s6"héa dwoc theo diém M —do N la trung diém cia AM ) . Nghia la nho Bdi
todn 3, gitip ta tim dwoc toa do diém M va A. Tir ddy ta sé suy ra toa d¢ diém B
(M i trung diém ciia AB ).

Sau didy la 10i gidi chi tiét cho bai todn.

Giai
+ Goi N la trung diém caa AM , khi d6
3 X”_Zzg(g_ZJ
+3=—|-——=+3
w+3=3-243)
Xy =1
= 1:>N[];—J
)/N — A
2 B C

+ Goi G latrong tam tam gidc ABC.

Theo két qua & Bai 2 ta co | la triee tAm cta tam gidc MGK = KI L MG
hay KI LCM .

CM di qua C(2,—3), nhan Kl = %;O :%(ZL' 0) lam vecto phap tuyén

nén CM ¢6 phuong trinh: X—2=0
+ Goi M(Zm)eCM = A(0;1-m) (do N 1a trung diém caa AM ), suy ra

Do Gl L MK hay
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Suy ra A(0;1) hodc A(0;0) =0 (loai)
+ Vi M latrung diém cua AB nén B(4;-1)
Vay A(0;1) va B(4,-1).

Bai 2.3. Trong mét phang toa 6 OXy, cho tam gidc ABC can tai A va M
, .. (8.8) .. . . N o .
la trung diém cua AB. Biét | (5,5] la tdm dwong tron ngoai ti€p tam giac

ABC, K (%,gj la trong tam tam giac ACM . Cac duong thing AB,CM
1an lwot di qua cac diém E(0;3),F(2;0) . Tim toa d§ cac dinh cua tam giac
ABC biét A c6 tung d6 duong.

Phdn tich hudng gidi:

* Vi két qud Bai 2 ta c6 dwge KI L CM  va suy ra dwoc phwong trinh CM .

* Liic nay ta thiy xudt hién Bai todn 3, khi M € MC va M tgo véi |, E tam gidc
vuéng tai M . Nghia la nho Bai todn 3 sé giip ta tim dwgc toa do diem M .
*  Khi c6 tpa dg diém M ta sé wviét diegc phirong trinh AB (di qua M ,E ), dong

, — 3 o .
thoi tim dwoc toa do diem P (MP = 2 MK ). Khi dé xudit hién Bdi todn 5, khi A,C

lin lwot thudc hai dwong thﬁng AB,CM wva lién hé v6i diem P qua hé thikc vecto

(trong trwong hop nay P la trung diém cua AC ). Tir ddy ta suy ra dwoc toa d¢ diém
A C.
* V6i M la trung diém AB, ta dé dang suy ra dwoc toa do diém B.
Sau didy la 10i gidi chi tiét cho bai todn.
Gidi A

+ Goi G la trong tam tam gidc ABC.

Theo két qua ¢ Bai 2, ta ¢6 | la truc tam cua
tam gidc MGK = Kl L MG hay KI LCM .
CM di qua F(2;0) vanhan

Kl = (—%;O) = —%(1; 0) lam vecto phap tuyén

nén CM c6 phuong trinh: X—2=0

W—( 2 8)
+ Goi M(Zm)eCM = 3 3) ,khido:

m
<
I
)
3
L
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IM L EM QW.W=0©—2+(m-3)[m-§J=o

m=4 |[M(24)
<3 -17Tm+20=0< 5= 5
_ > M 2’_

3
+ V6i M (2,4), suy ra AB di qua E(0;3),M (2;4) nén cé phuong trinh:
X—2y+6=0.
Do K la trong tdm tam gidc ACM nén:
Xo —2= E(E -2

P
3 23 j x, =4
P:g K< j <:>{ ) 2:>P(4;2)

=]

Goi A(2a—6;a) e AB va C(2,c) eCM (vd6i a>0)
Khi d6 P la trung diém caa AC

Xy + X = 2% 2a—-6+2=8 a=6 A(6;6)
= - - =
YatYe =2y, (a+C=4 c=-2 [C(2-2

Vi M la trung diém cia AB = B(-2;2)
+ Voi M [2; g} ,suy ra AB di qua E(G;3),M (2; gj nén c6 phuwong trinh:

2x+3y—9=0.
Do K la trong tdm tam giac ACM nén

3(10
_* 2[3 j X =4 19

MK < < 19:P(4,—J
g _5_3(8.5) |%-=% 6
P 3 2(3 3

Goi A(3a;3—2a) e AB va C(2,c) eCM (véi a<§ do y,>0)

P:

N w

Khi d6 P la trung diém ctia AC

{ 3a+2=8 a=2

X, +X. =2
SRS 1941 22 (loai)
Yat Ve =2¥ 3—2a+c:3 c=%4

Vay A(6;6), B(-2;2),C(2,-2).
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Bai 2.4. Trong mat phang toa dd Oxy, cho tam gidc ABC can tai A va M
la trung diém cia AB. Puong thing CM c6 phuong trinh y—3=0 va

K [—égj la trong tam ctia tam gidc ACM . Duong thang AB di qua diém
D[—%;4j . Tim toa d6 cac dinh cua tam gidc ABC, biét M ¢6 tung do

duong va tam duong tron ngoai tiép tam gidc ABC nam trén duong thang

2x—-y+4=0.

Phan tich huong gidi:
* V6i két qua Bai 2, ta c6 dwge KI LCM (| Ia tdm dwong tron ngoai tiégp AABC),
két hop v6i | thudc dwong thing 2X—y+4 =0 gitp ta tim duoc toa do diém | .

*

Liic nay ta thidy xudt hi¢n Bai todn 3, khi M € MC va M tgo véi | ,D tam gidc
vuéng tai M . Nghia la nho Bai todn 3 sé gitip ta tim dwgc toa d¢ diem M .
*  Khi c6 toa d¢ diém M ta sé viét dwoc phwong trinh AB (di qua M ,D ), dong

thoi tim dwoc toa d6 digin P (MP = gW ). Khi d6 xudt hién Bai todn 5, khi A,C

ldn lugt thudc hai duong thang AB,CM va lign h¢ véi diéin P qua hé thitc vecto

(trong trwong hop nay P la trung diém cua AC ). Tir ddy ta suy ra dwoc toa d¢ diém
Ao C.
* Véi M la trung diém AB, ta dé dang suy ra dwoc toa o diém B,
Sau ddy la 10i gidi chi tiét cho bai todn:
Gidi

+ Goi G, | 1an luot 1a trong tdm, tdm
duong tron ngoai tiép tam giac ABC.

Theo két qua ¢ Bai 2, ta cd | 1a tryc tdm cua tam
giac MGK = KI L MG hay KI L CM .

Khi d6 Kl di K 27 0
ido iqua K| -2~ | vudng
goc véi CM : y—3 nén c6 phuong trinh : x+ 2 0
Suy ra toa d6 diém | la nghiém ctia hé ¢
8 I(_3'3j
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+ Goi M(m3)eCM (v6i meZ),
suy ra Wz(—g—m;—lj va W:(—l—m;lj
3 3 2

Do MI L MDaT.W:OQ(m%](m%j—%:o@ m2+gm:0 m=0

< hoac m= —Z (loai)
Suy ra M(0;3).
Khi d6 AB di qua D(—%;4j ,M (0;3) nén c6 phuong trinh: 2X+y—-3=0.

Do K la trong tdm tam gidc ACM nén

3( 2
—0=2/-2-0
3 |® 2( 3 j

{xp =-1

& = = P(-12
2 3(7

e

Yp = 2
3
+ Goi A(a;3-2a)e AB va C(c;3) eCM
Khi d6 P la trung diém cua AC
X + Xo = 2X%p a+c=-2 a=1 ALD)
= = = =
Ya+Ye =2Yp 3-2a+3=4 c=-3 C(-33
Vi M 1la trung diém cia AB = B(-15)
Vay A1), B(-15),C(-33).
Bai 2.5. Trong mit phang toa d6 OXy, cho tam giac ABC cantai A va M 1a
trung diém cua AB. Duong thang CM c6 phuong trinh 5Xx—7y—20=0 va

K (%,—%} 1a trong tdm cua tam gidc ACM . Puong tron ngoai tiép tam

gidc ABC c6 tam nam trén duong thang 2X+ 4y +7 = 0 va c6 ban kinh bang

5
ﬁ . Tim toa d6 cac dinh cua tam gidac ABC, biét A va C cé toa dd nguyén .

Phin tich hudng gidi:
* Vi két qua Bai 2, ta cé dwoc KI L CM (1 la tim dwong tron ngoai tiégp AABC),
két hop v6i | thudc dwong thing 2X+ 4y +7 =0 giilp ta tim duwoc toa dj diém | .
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5 <
*  Liic nay ta nhin ra Bai todn 1, khi CeCM wva Cl = R=—. Nén ta s¢ dé

2

dang tim ra dwgc toa do diém C. Ta tham s6"héa dwoc diém A thong qua diém
M eCM (do K la trong tdim AACM ). Nghia la tiép tuc nho Bai todn 1 gitip ta
tim duwoc toa dg diem A va M . Tir ddy ta suy ra dwgc toa do diém B.

Sau diy la 1oi gidi chi tiét cho bai todn trén.

Gidi A

+ Goi G, | 1an luot 1a trong tdm, tam
duong tron ngoai tiép tam giac ABC.

Theo két qua o Bai 2 ta ¢6 | la truc tam
cuia tam giac MGK = Kl L MG hay
KI LCM .

Khi d6 Kl diqua K (—égj vanhan ug, =(7;5)

lam vecto phép tuyén, nén Kl c6 phuong trinh: B C
7(x+§j+5{y—g] =0 7x+5y-7=0

Suy ra toa d6 diém | la nghiém cta hé:
X_7
7X+5y-7=0 2 (7 7)
& ===
2x+4y+7=0 7 2 2
2
+ Goi C(4+7t;5t) e CM , khi d6 :

2 2
R=|C=i<:>|C2=§<:>[7t+lj +[5t+zj :§<:>74t2+42t:0<:>t:0
J2 2 2 2 2

hodc t = —2 (loai)
37

Suy ra C(4;0).
+ Goi M (4+7m;5m) e CM , khi d6 K la trong tam tam gidc ACM nén:
X = 3% — (Xy +xc)=1—l—(4+7m+4)=—7m—E 5 .
27 ; 2:>A(—7m—5;—5m—5j
Ya =3Yx _(yM + yc) = —E— (5m+0) = —5m—§

= I =R & (7Tm+6)” +(5m)’ = 2 148 +168m+ 47=0
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m=—1 [AZ-D

2
= =
m=-21 A(—::?‘—gj
74

Do A c6 toa dd nguyén nén A(1,-1) = M (%,—gj = B(0;-4) vi M 1a
trung diém cua AB)
Vay AL -1),B(0;-4),C(4,0).
Bai 3. Cho hinh vuong ABCD. Goi M Ila trung diém cta canh AB va N

la diém thudc doan AC sao cho AN =3NC. Chiing minh tam giac DMN
vuong can.

Gidi
A M

Cdch 1 (ding hinh hoc phing thudn tiiy)
Cdch 1.1:
Goi ACNBD ={I} vaEla trung diém ctia DL I N

Khi d6 MNEA 1a hinh binh hanh E
cD D c
(vi MA, NE cling song song va bang T) ,suyra AE//MN (1)

Mat khac : NE_LDADI L AN nén E la trc tam tam giac DNA, suy ra
AE L DN (2)
Tir (1) va (2) suy ra MN L DN hay MND=90° (*)
Khi @6 MND + DAM =180° nén MNDA ndi tiép dwong tron, suy ra:
DMN =DAN =45° (cling chdn DM ) (2*)
Tt (*) va (2¥) suy ra tam giac DMN vudng can tai N (dpcm).
Ciach 1.2:
: y M P
Goi dwong thang di qua N vuong goc = )
v6i AB, cit AB, CD lan luot1a P, Q.
Khi d6 AMPN =ANQD (c.g.c)
. {m = QDN = MND = 90°
DN =MN D '_0 C

Suy ra tam gidc DMN vuéng can tai N (dpem).

s
i
Hth
3
iy
2
ot
o
i
i
o
o
2
i

i ErErooe
b R,
! e

o S, W R, ekt el R

g S et ki, gih G ekt e et R SR et
e o o S g, A G ¥ ek AT gt G et

SRR et bt ST i, R R, S R S et
SRR ekttt et e S SR, A S aiih SRR et
e SR e R SRR, S e el SR et
e ettt et e ik SRR ol SR, A SRR et
e R et gelih AR ol RIS G R SR S R S et
el LS Seli gttt RiR RS G e L Wi d e
W R R e A i, R TR e W dRERooooo e
bttt ik, SRR ekt ekt ekt bttt SRR ettt SOE RRRRRRLOO ettt



Cdch 2 (dung hé thirc lwong trong tam gidc)

Dt AB—a— AM —2:on=AC_ a2\ _3aV2.
2 4 4 4 M A
Khi do:
+ Xét tam giac ADM ,
2 2 N
taco: DM? = AD? + AM2 =a? .{EJ =5i 1)
2 4 D c

+ Xét tam gidc AMN, ta co:
MN2 = AM 2 + AN2 — 2AM .AN.cosNAM

(2 (2] 228

Cosd8° = 22 ()
8

2 4 4

+ Xét tam gidc DCN, ta c6:

a2
4

2
DNZ2 = CD? + CN? - 2CD.CN.cosDCN =a2+[af] -2a3% cos45 =ga2 3)

MN = DN

, suy ra tam gidc DMN
MN2+DN2=DM2" 7 8

T (1), (2), (3) ta dwoc : {

vuong can tai N (dpcm).
Cdch 3 (dung phwong phdp vecto)
bit AB=a
Ta co:
MN = MA+ AN = —2 DC +> AC = —= DC + > AD + DC) = = DC ~ > DA
2 4 2 4 4 4
1 1y o 33— 11—
DN=DC+CN=DC+-CA= DC+—(CD+ DA):—DC+—DA
4 4 4 4
Khi dé:
2
Msz(%E—gD—A) :1—16DCZ+%DA2—SR.D—A=§a2
—MN=DN (1)
3

2
DN? =(§ﬁ+imj _9pcr Lpar 2BEDA= 2
4 4 16 16 8 8

WIN.DN = 1B¢ - 3mj(ﬁﬁ+imj:i(ocz ) 1BEDBA=0
4 4 4 2

4 16




Cdch 4 (dung phwong phdp toa do) VA
Chon hé truc toa @0 Oxy véi D(0;0)=0, 4 M B
A(0;a),C(a;0)

Suyra M (E;aj vd N(§;EJ
2 4 4 N

nén W:(E;—§j,m:(§;gj
4 4 4 4 D=0(0;0) C

Khi dé: MN.W:iaZ—Ea\2 =0 va MN? = DN? =§a2
16 16 8

=

Suy ra tam gidc DMN vuoéng can tai N (dpem).

Bai 3.1. Trong mit phang toa d6 Oxy, cho hinh vuéng ABCD. Goi M 1a
1

trung diém cua canh AB, N(—g;aj la diém trén canh AC sao cho

AN =3NC. Xac dinh toa do cic dinh cua hinh vudong ABCD, biét duong

thang DM 6 phuong trinh X—1=0 va D c6 tung &6 am.

Gidi
Theo két qua Bai 3, ta c6 duoc tam

gidc DMN vuong can tai N nén:

3 2
DN=MN=\/§.d(N,DM)=\/§.—E—J.‘=% 120
M
Suy ra D,M thu¢c duong A £ B()
trontam | N % c6 phuong trinh: G N34
I L 272
(x+§jz+(y—ljz—§ D7 al C
> > > (?) (7

Khi d6 toa d6 diém D, M 1a nghiém cta hé :

, , {x:l {D(l'3)

(HEJ J{y_lj _B |ly=3  |IM@-2
2 = =

o {x=l {D(];—Z)

2
1=

y=-2 M(L3)




Khi d6 G la trong tam cua tam giac ABD nén ta cé:

=1
1-1=31-x,) % 4
=0z

W:C%G—M@{ =
3-(-2)=3(3-Y,) Yo = 3

Mit khéc: AG=2Al =2.2aN =2 AN
37733 9

4( 3
1-X,=—| ———X,
. . gl 2 {XA:
=

4, 41,
3 7 oal2 *

Suy ra B(-14) (do M la trung diém cua AB)
= 1(0;1) = C(-3,0) (do | latrung diém cta BD va AC)

s

Chi y:
Ngodi cich trén ta cé thé'tim diém D, M bang cdch sir dung Bdi todn 6.2 nhw sau:

3
= AB32)

Ya

+ Goi D(;d)e DM v¢i d <0, suy ra @:(g;d—%j .Tacod QZ(O;D

____ |NDu.,
Khi d6 cosNDM = L | @ﬂ
‘NDLuDM 2 [sz [ 1j2
= + d _ =
2 2
hodc d =3 (loai)

Suy ra D(1;3), suy ra phuong trinh duong thang NM : X+ y+1=0

x-1=0 x=1
=

X+y+1=0 y=-2

Bai 3.2 (Khoéi A, A1 - 2014). Trong mat phzfmg voi hé toa do Oxy, cho hinh

vudng ABCD c6 diém M 1a trung di€m ctia doan AB va N la diém thudc

doan AC sao cho AN =3NC. Viét phuong trinh duong thang CD, biét
rang M (L 2) va N(2-1).

Toa dd diém M la nghiém cua hé { =M1 -2)

Phdn tich huéng giai:

* Yéu cdu bai todn viét phwong trinh CD, gitip ta hwéng téi viéc gin két cdc dik kién
dé’tim cdc yéu to'lien quan t6i dwong thang CD . Viéc bai todn cho biét toa d hai diém
M (L 2) va N(2,-1) cing véi dir kien AN =3NC, khién ta nghi téi vigc tim toa
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ds diém E (v6i MNNCD ={E}). Diéu nay hoan toan c6 thé'lam dugc nho vio

Bai todn 5.1 khi ta suy ludn duoc MN =3NE .
*  Liic nay néu tim thém dwoc mot diém trén CD thi coi nhw bai todn Qidi quyét
xong. Nho Badi todn 1 ta sé nghi tdi viéc tim diém D. Cu thé’ voi két qua cia Bai
3 ta c6 duwoc tam gide MND vuong cin tai N nén D thudc duong thing ND (viét
dwpc  phwong trinh) wva cich N mgt khoing khong déi  MN
(DN = MN ). Nhw vdy bai todn di chuyén vé dimg ngi dung Bai todn 1 nén ta cé loi
Qidi nhw sau:

o ] 2
Giai A M(1:2) B

+ Goi MN ﬂCD:{E} va H

1a hinh chiéu vudng géc cuia M trén CD.
Khi d6 theo dinh ly Ta-let ta co:
MN AN

——=""—"=-3=MN=3NE (%
NE NC D C

+ Goi E(Xy) suyra NE =(x—2y+1) vavéi MN =(1-3)
1=3(x-2) X !

Do d6 (*) & <1773 :E(Z;—Zj
-3=3(y+1) _ 5 3

N(2:-1)

+ Theo két qua Bai 3, ta ¢ tam gidc MND vuong cén tai N nén suy ra
N, = MN = (,—3). Khi d6 phuong trinh ND: x—3y—-5=0
+ Do D e ND nén goi D(3t+5;t) . Khi dé:

() (B +3)% + (t+1)? =10 < (t +1)2 :1©{t=0 :{D(&O)

t=—2 | D(-1-2)
Puong thang CD di qua E(%;—Z) va D nén véi:

+ D(5;0) suy ra CD ¢6 phuong trinh: 3x—4y—-15=0
+ D(-1-2) suyra CD c6 phuong trinh: y=-2 hay y+2=0
Vay phuong trinh CD can lap la 3x—4y—-15=0 hodc y+2=0

s

Chii y:
Ngoai cdch gidi trén cic ban c6 thé tham khio thém cdch gidi khic ¢ Vi du 2 trong
Badi todn 6.1.
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Bai 3.3. Trong mit phang toa &6 OXy, cho hinh vuéng ABCD. Goi M 1a
trung diém ctia canh AB, N thudc duong thing A:3x+y+4=0 va la

, 1 . . . :
diém trén canh AC sao cho CN = 2 AC. Biét phuong trinh duong thang

MD:x-1=0. X4c dinh toa d0 dinh C cua hinh vuong ABCD, biét
khoang cach tir C dén duong thang MD bang 4 va N ¢ hoanh d6 am.

Gidi e
+ Goi G 1a trong tam cua taLnGgia; ABD A7) A 50)
khi &6 ta dé dang chi ra dugc: — ==
CG 8 2
5 5 5

S d(N,DM)==d(C,DM)=—4=— I

uy ra d( ) 3 ( ) 843 .

Goi N(t;-3t—4) e A véi t<0, khids: D) i ce)

5 5 3 7 3.1
d(N,DM) =" t-1=>t=-2 hoic t =~ (loai), N[-2.2
( ) 2<:>| 1 ha 5 hodc 2(0:;11) suy ra ( 22)

+ Luc nay bai toan dua vé Bai 3.1 nén ta duoc két qua cudi cung: C(-3;1) hoac
C(-30).

Bai 3.4. Trong mat phéng toa do Oxy, cho hinh vuéng ABCD c6 dinh
D(51).Goi M 1a trung diém cta canh AB, N 1a diém trén canh AC sao

1 . ,
cho CN = 2 AC. Biét duong thang di qua hai difm M va N cé phuong

trinh 3X—y—-4=0. Xac dinh toa d0 cac dinh con lai cta hinh vudng
ABCD, biét difm M 6 tung d6 duong.
Phan tich hudng gidi:

*

Nhdn thdy cdc div kién trong bai todn chi xoay quanh 3 diém M ,N,D . Do dé ta
nghi t6i viéc lién két cdc diéim nay véi nhau bang cdu héi “ 3 diém nay liéu cé tao nén
tam gidc ddc bi¢t khong ?”, va chiing ta da c6 dwoc cdu tra loi nho vao Bai 3 — khi tam
gidc MND vudng cin tai N . Diéu nay sé giip ta viét dwgc phwong trinh DN va
suy ra dwoc toa do diém N .

* Vige tim diém M ciing khd dé dang khi ta nhdn thdy, M thudc Badi todn 1
(M e MN va MN =DN ). Sau khi tim dwoc diém M ta quay vé ni dung giong
nhw Bai 3.1

Do d6 ta c6 10i gidi chi tiét sau:
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Gidi Ix—-y—4=0
+ Theo két qua Bai 3 ta c6 tam A \ M
giac MND vuéng tai N
Do d6 DN di qua D(5;1) vanhan G

B

m =(13) lam vecto phap tuyén. :
Khi d6 phuong trinh DN : x+3y—-8=0 DG )
3XxX-y-4=0 X=2
=
X+3y-8=0 y=2

Suy ra toa dd di€m N 1a nghiém cta hé { = N(22)

+ Goi M(t;3t—4)e MN voi t>g, khi d6 theo két qua Bai 3 ta ¢ tam giac
MND can tai N.

Do d6 MN’=ND?’ < (t-2)°+(3t-6)’ =10 (t-2)°=1<t=3 hoiac t=1
(loai), suy ra M (3;5)
+ Goi | la giao diém cua AC va BD ; G 1a giao diém caa AC va DM

Khi d6 G la trong tam cua tam gidac ABD nén ta cé:

11

. [3-5=3(3- =3
DM = 3GM < B3-%) 3:6(1—1;1—1j
5-1=3(5-y,) 11 3'3

Yo =%

3
.EAN=£AN
3 9
11 4
S - G S
Khidéo AG=—AN < = = A(5,5)
9 P -5

3 JaTg\ T

Suy ra B(15) (do M 1a trung diém ctia AB)
= 1(33)=C(LD (do | latrung diém cua BD va AC)

Vay A(55),B(15),C(L1).

Mit khdc: AG = §A| _

wln

Bai 3.5. Trong mat phang toa &6 OXy, cho hinh vuéng ABCD . Goi M 1a
trung diém ctia canh AB, N 1a diém trén canh AC sao cho CN =%AC.

Biét E(L—1) la trung diém cta doan DM . Tim toa do dinh B, biét

F (%;Oj 1a trong tdm tam gidc AMN va diém M ¢ hoanh d¢ am.

GhER aEDYT mmER o mam ghgEmm 8 R iR s g g
ot d E e G e gl e HEE G GEEE M f
i H G R o e f
i S SRR Ghu. M dh et Tt f
S e co e o L f
i i ot s g o H e f
S R corce R Rt i o f
o e e e o i, A i f
it M i Moot S dmlihe W £ i o f
GRS GE, B EEER SEROUUGa R U WL e HEE EEeana e
HhEE EEm BER BEE &E R, i i i it ct



+ Theo két qua cua Bai 3 ta ¢6 B(?7)
tam giac MND vuong cantai N .
Suyra MD L EF. o E
Do d6 MD ¢6 phuong trinh: \37) >

x-3y—-4=0 D C

—_ 1-x,=3|1-= Xy =0
+ Mat khéc ta ¢6: NE =3FE < 3) < = N(0; 2)

-y, =3-1-0 N
+ Luc nay bai todn c6 ndi dung gidng Bai 3.1 do d6 ta c6 két qua : B(—4;0).

Bai 4: Cho tam gidc ABC ¢4 tdm duong tron noi ti€p J. Goi D la giao
diém tht hai ctia dwong tron ngoai tiép tam gidc ABC véi duong thang
AJ . Chitng minh rang D 1a tdm ctia dwong tron ngoai tiép tam giac JBC .

Giai
+ Goi E la giao diém th& hai cta
BJ véi duwong tron ngoai tiép tam
AME = EnC E

giac ABC.Khidd: ¢~
CpD =DgB n

(g6c ndi tiép bang nhau chén cac cung bang nhau) c

= EnC + CpD = AmE + DgB

hay ECD = AmE + DgB (1) z ¢

EBD = - dECD
+ Mat khac: 12 2)
DJB = E(AmE + DqB)
Tir (1) va (2) suy ra: EBD = DJB hay tam gidc DBJ cantai D,
suyra DB=DJ (%)
+ Laico A=A = DB=DC (2%
Tk (*) va (2*) suy ra: DB=DJ =DC hay D la tdm ctia duong tron ngoai
tiép tam gidc JBC (dpcm).
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Bai 4.1. Trong mét phang toa d6 OXy, cho tam giac ABC ndi tiép duong
tron tam | (6;6) va ngoai tiép duong tron tam J(4;5). Biét diem A(2;3) va
hoanh d6 diém B nhé hon hoanh d6 diém C. Tim toa dd cac dinh con lai

ctia tam giac ABC.

Giai 4

Puong tron ngoai tiép ABC c6 tam | (6;6)
va ban kinh |A=5 nén c6 phuong trinh: g
(x—6)*+(y—6)>=25

Tacé AD diqua A(2;3),J(4;5) _
nén c6 phuong trinh : X—y+1=0 c B B

Khi d6 toa d6 diém D la nghiém ctia hé:
{x=2
=Y _@\2— -3 -2) =
(x-6°+(y-67°=25_|ly=3 _[D(23=A
X—y+1=0 x=9 D(9;10)
y=10

D

= D(9;10)

Theo Bai 4 ta c6 B,C nam trén duong tron tim D(9;10) ban kinh DJ = 52
c6 phuong trinh : (x—9)* + (y—10)* =50
Khi d6 toa do B,C la nghiém cua hé :
X=2
(x—6)*+(y—-6)>=25 y=9 {8(2;9)
2= =
(x=9)%+(y-10)*> =50 {x:lo C(10;3)
y=3

(do X5 < X:)

Vay B(2,9),C(10;3).

Bai 4.2. Trong mit phang toa 6 OXy, cho tam giac ABC ngoai tiép duong
tron tam J(2;1) . Biét duong cao xuat phat tir dinh A cta tam gidc ABC c6
phuong trinh 2X+y—-10=0 va D(2,—4) 1a giao diém thtt hai cia AJ véi
duong tron ngoai tiép tam gidc ABC. Tim toa dd cic dinh cta tam giéc
ABC biét B c6 hoanh dd am va B thudc duong thang c6 phuong trinh
X+y+7=0.
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+ AJ diqua J(21) va D(2,-4)
nén c6 phuong trinh: X—2=0
Khi d6 toa d6 diém A la nghiém cua hé:
x—-2=0 X=2
=
2x+y-10=0 y=6
+ Theo Bai 4 ta ¢6 B, C ndm trén duong
tron tam D(2;—4) ban kinh DJ =5

= A(2;6)

6 phuong trinh : (X—2)*+(y+4)* =25 l"u
+ Khi d6 toa d6 diém B 1a nghiém ctia hé:  \
{x:—B e
X-2)?+(y+4)3°=25 y=-4 [|B(-3-4)
§(+y17:()(; ) Tl (x=2 2{5(2;9)
b

— B

Do B c6 hoanh d6 am nén ta dwgc B(—3;—4)
+ BC di qua B va vudng goc véi duong thang 2x+y—10=0nén cb
phuong trinh: Xx—2y-5=0
Khi d6 toa d6 diém C 1a nghiém ctia hé :
X=-3
(X=2)% +(y+4)° = 25<:> {yz -4 {C(—B;—4) =B
Xx—-2y-5=0 x=5 C(50)
b

— C(5,0)

Vay A(2;6),B(-3,-4),C(50).
Bai 5. Cho hinh binh hanh ABCD. Mgt diém M nam trong hinh binh hanh
sao cho MAB = MCB. Chting minh rang AMD, BMC 13 hai gbc bu nhau.

Giai

D

Dung diém E sao cho ABEM la hinh binh hanh, khi d6 DCEM ciing la
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~

Ta co: A=5 = A =C, = BECM ndi tiép duong tron

~ o~

C, =g
— BEC + BMC =180° 1)
Mit khéc : ABEC = AAMD (c.c.c)=> BEC = AMD )
Tt (1) va (2) suy ra AMD + BMC =180° hay AMD, BMC 14 hai gbc bu nhau
(dpcm).
Bai 5.1. Trong m4t phang toa 6 OXy, cho hinh binh hanh ABCD ¢6 dinh

D(-7;0). Mot diém M nam trong hinh binh hanh sao cho MAB = MCB.
Phuong trinh duong théng chta MB,MC lan luot la A, :X+y-2=0;
A, :2X—Yy—-1=0. Tim toa d6 dinh A, biét r:?mg dinh A thudc duong théng

d:y=3x va A céhoanh d6 nguyén.

d:y=3x Gidi
x,eZ Al A Aprx+y-2=0

M

C
DET0) \33:21—_1;—1=[}

Do A;,NA,={M} néntoa dd diém M la nghiém ctia hé:

X+y-2=0 x=1
= =M1
2Xx-y-1=0 y=1

Goi A(a;3a) ed véi aeZ, khi d6 MA=(a—1;3a-1)

Ta c6: MD=(-8-1) va A,A, lan luot c6 cic vecto phap tuyén
n =@, =(2-1)

Theo két qua Bai 5,ta cé AMD + BMC =180, suy ra:

<

‘cosATl\/WD‘ = ‘cosB/I\/E‘ = ‘cos(m, W)‘ = ‘cos(ﬁnj)

- [-8@a-)-Ga- _ [2-1
J@-1?+@a-12465 2.5
< 13(5a> —4a+1) = (11a—9)° < 28a> - 73a+34=0 < a=2
17

hodc a= (loai). Vay A(2;6).

¥
¥
¥
¥
¥
¥
¥
¥
¥
2
i
¥
£
+
5

5
3
:
]
30
2
:
&
=
]

e SRR M GGmmam ERGR  MRED oodRamn s o i SRR
i d E e i, REE ol el HEE G GEEE M f
S e H G R o e f
i e Rt i et Tt f
S e co e o L f
i e e W o H e f
S GEESNMESSE M e SETMEhGSR e i o f
o e e e o i, A i f
MR SHSSOOUSSR NS S R GRS e £ i o f
GRS GE, B EEER SEROUUGa R U WL e HEE EEeana e
HhEE  EER HEE i R, i i i it ct



Bai 5.2. Trong mit phang toa d OXy, cho hinh binh hanh ABCD c6 dinh

A(l—léj Mot diém M (L-1) nam trong hinh binh hanh sao cho

MAB=MCB va BMC=135". Tim toa d6 dinh D, biét ring D thudc
duwong tron co phuong trinh (T): X% +y* —2x+2y—3=0.

Gidi
+ DPuong tron (T) nhan M (L -1)

Jam tAm va c6 ban kinh R=MD =+/5

Ta cd MA= @ . Theo Bai 5 ta co I : M x
AMD + BMC =180°, suy ra: AMD =180° — BMC = 45°
+ Xét tam giac AMD ta co:

ADZ=|\/|A2+|\/|D"‘—2|\/|A|\/|D.cosﬂ/|\D_2 +5- 2£\/_[ 25 — AD =—~

5
2

Suy ra D thudc duwong tron tam A(E ,ij ban kinh AD = >
2'2 J2
2 2
c6 phuong trinh: [x—l—zlj + (y—%} =2—25 o X +y -11x-y+18=0
+ Khi d6 toa d6 diém D la nghiém cua hé:

X=2
X’ +y —11x—-y+18=0 {yzl {D(Z;l)
=S =
X +y*—2x+2y-3=0 X=3 D(3-2)
y=-2

. Vay D(2; 1) hodc D (3; -2).

Bai 6: Cho tam gidc ABC can tai A va noi ti€p duong tron tam | . Goi Al
va duong cao di qua C 1an luot cit duong tron tai cdc diém tht hai la
M, N . Chting minh réng 1B L MN

Giai
Ta c6 NCB=MAB (cung phu voi ABC)
= BN =BM (tinh chat géc ndi tiép) .

Mgt khéc IM =IN =R
Suy ra IB la duong trung truec caa MN

g gmmn A P SRR s
o S S fed +ﬁﬁ? G i
i st g R s i, hEE i e
i o R e N R SO 503

i oS O g e o
R, PiiEaaedi T UG SR S G A e

e SRR NS R Samih, B g i A s

o o i el B nnees i S f

ot N s aaaa fe T e e
S i MR Gnm amnestlan o s e s
S GhE S SR S i ot i i



Bai 6.1. Trong mit phang toa dd Oxy, cho tam gidc ABC noi tiép duong tron
(T) c6 tam I (0; 5). Puong thang Al cat duong tron (T) tai diém thi hai la
M(5; 0). Puong cao di qua C cat dwong tron (T) tai diém thit hai la
N (_E;_gj . Tim toa d¢ cac dinh cua tam gidc ABC, biét dinh B c6 hoanh
do duong.

Gidi
+ Vi | latrung diém cia AM nén A(-5;10)
+ Mat khac theo két qua Bai 6 ta co:
IB_L MN nén IB c6 phuong trinh:
7X+y—-5=0

A7)

N[-Y

H
—

.|

| am
»

[

r,_
|

crﬂ@ysm

+ Goi B(t;5-7t) v6i t >0, khi dé : G0
IB°=IM? & t?+(71)* =50 & t* =1t =1 hoidc t =1 (loai)
= B(%-2)
+ Phuong trinh AM : X+ Yy—-5=0, suy ra BC di qua B vuodng géc AM c6
phuong trinh: Xx—y-3=0
Goi AMNBC = {H }, suy ra toa d6 diém H la nghiém cta hé:
{X_ y=3=0_ {X:4:> H(41)
X+y-5=0 y=1
Do H la trung diém cta BC = C(7;4)
Vay A(-510), B(1,-2), C(7;4).
Bai 7. Cho tam gidc ABC ndi tiép duong tron tdm | . Goi M, N 1an luot 1a
chan chiéu cao ké tir dinh B va C. Chting minh rang 1A L MN .
Gidi
+ Do M, N déu nhin BC duéi mot goc
vudng nén MNBC noi tiép duong tron
Suy ra ABC = AMN (cung bu véi NMC ) (1)
Goi D la giao diém thit hai caa Al
voi duong tron , khi do:
EBT: = ﬁ (cung chin cung /A_C\: ) (2)
Tr (1) va (2) suy ra: AMN = ADC
M3t khac: ADC + DAC =90°,
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Bai 7.1. Trong mt phing toa do
tiép tam giac ABC c¢6 toa do chan duwong cao ké tir B, C lan luot la
M (L 3), N(2;3) . Tim toa dd cac dinh cua tam giac ABC, biét A ¢ tung dd am.

Oxy, cho duong tron (T): x* + y* = 25 ngoai

+ Duong tron (C)
vabankinh R=5

Theo két qua cua Bai 7 ta o
do do

MN = (L0) lam vecto phap tuyén
nén OA c¢6 phuong trinh: X=0

MN L OA,

Suy ra toa d6 diém A la nghiém cta hé :

{

x=0

{

+ Khi do AB di qua

=N
X’ +y* =25 {x_

Giai

c6 tam O(0;0)

OA nhan

x=0
y:

= A(0;-5) hodc A(0;5) (loai).

y=5
A(0;-5) va N(2;3) nén c6 phuong trinh: 4x—y—-5=0

Suy ra toa d6 diém B la nghiém cua hé:

4x-y-5=0
=
X’ +y* =25

{

+ AC diqua A(0;—

y:_

x=0
y=-5

{

B(0;-5)= A

ooz

17'17
5) va M (% 3) nén c6 phuong trinh : 8x—y—-5=0

40 75

— = ——
X= 1717

17

Suy ra toa d6 diém B la nghiém cua hé:

8x-y-5=0
S
X’ +y* =25

{

Vay A(0;-5), B(

o S
i o ]
i o
i o
R, i
e i
o s
co st M
G i MR de
e cit e R

=

y:_

40.75
1717

x=0

y=-5
16

X="—

=
o
63

{

C(0;-5=A
E@j
13'13

)

16 63

13'13

()

13

1
16 63
""\13'13

v
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Bai 7.2. Trong mat phéang toa d6 OXxy, cho tam gidc ABC ndi tiép duong
tron (C): x* +y? =25, duong thing AC di qua diém K(2;1). Goi M,N
14n lwot 1a chan duong cao ké tir dinh B va C. Tim toa d6 cac dinh tam giéc
ABC, biét phuong trinh duwong thang MN 1a 4x—3y+10=0 va diém A

c6 hoanh d6 am.

Giadi

+ Duong tron (C) c6 tam O(0; 0)
vabankinh R=5
Theo két qua ctia Bai 7 tacoé MN L OA. j’x
Do d6 ta c6 phwong trinh |
OA:3x+4y=0 It'-;é/
Suy ra toa do diém A langhiém ciahé: B3O 7
X=-4

3x+4y=0 {y =3

{x2+ y? -5 {x:4

4x—3y+10=0

s

= A(-4;3) hodc A(4;-3) (loai).

y=-3
+ Khido AC di qua A(—4;3) va K(2;1) nén c6 phuong trinh: x+3y—-5=0
Suy ra ra toa d6 di€ém C la nghiém ctia hé :
X=-4
X+3y-5=0 y= C(-43=A
=

3
2 2 _ = .
X“+y =25 =5 C(5,0)
0

X
y
-1

= M(-12)

X+3y—-5=0 X =
Toa dé diém M 1a nghiém ctia hé: { +3y {y -

&
4x-3y+10=0
Phuong trinh duong thang BM :3x—y+5=0
Suy ra tra toa d6 diém B 1a nghiém ctia hé :

x=-3
3X-y+5=0 y=-4 [B(-3-4)
IS =
X +y* =25 x=0 B(0;5)
y=5
Vay A(-4;3),B(-3,-4),C(5,0) hodc A(—4;3),B(0;5),C(5,0).
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Bai 8. Cho tam giac ABC ¢6 truc tam H . Goi D la giao diém tht hai cta
AH véi duong tron ngoai tiép tam giadc ABCva M la giao diém ctia AH
véi BC. Chting minh rang: M 1a trung diém ctia HD .

Giadi

Taco B, = '/A\i (cing chan cung DC )

(@)

~

va é\z = A (cung phu v6i goc 6)
Suy ra a = é; = ABHD can tai B
= M Ila trung diém caa HD (dpcm).

A

gl

2
B&M C

D

ABC.

Bai 8.1. Trong mat phang toa do OXy, cho tam gidc ABC c6 dinh
A(-1-3). Biét rang truc tam va tam duong tron ngoai tiép tam giac ABC

lan lwot la H(L-1) va 1(2,-2). Tim toa dd cac dinh con lai cua tam giac

Gidi
+ Duong tron ngoai tiép tam gidc ABC
tam | (2,—2) ban kinh I1A=+/10
¢6 phuong trinh: (T): (x—2)*+(y+2)*=10
+ Phuong trinh AH :X—-y—-2=0.

A(-1.-3)

H(L-1)

c™

B()

Goi D la giao diém thit hai cia AH véi duwong tron (T). D

Khi d6 toa d6 diém D la nghiém ctia hé:

{(x—zf +(y+2)? :10©{x:3;y:1 3{0(3;1)
D(-1-3)= A

Xx-y-2=0 X=-1y=-3

+ Goi M 1a giao diém caa BC va AD.

= D(31)

Theo két qua Bai 8 ta cé M 1a trung diém cua HD = M (2;0)

+ Khi d6 BC di qua M vuong goc véi AH nén c6 phuong trinh: X+y—-2=0

Suy ra toa do B,C la nghiém cua hé:

x=5y=-3

{(x—z)2 +(y+2)? =10 {x=l‘y=1 :{B(L'l),C(S;—S)

X+y-2=0
Vay B(31),C(5,—3) hoac B(5,-3),C(L1).
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Bai 8.2. Trong mit phang toa d OXy, cho tam gidc nhon ABC c6 truc tim
H (5;5), phwong trinh duong thang chita canh BC 1a x+y-8=0. Biét
phuong trinh dudng tron ngoai tiép tam giac ABC di qua hai diém E(7;3)
va F(4;2). Tinh dién tich tam gidc ABC.

Gidi A(?)
+ Duong thing AH di qua H(5;5)va
vudng goc véi BC nén cd phuong
trinh: Xx—y=0
+ Goi AH giao v6i BC tai M va o 1 v—8-0

giao v4i dudng tron ngoai tiép AABC 30) i co
tai D (khéc A) J

Khi d6 toa d6 diém M la nghiém cua hé: E(7:3)

F(4:2)

Xx-y=0
o Xx=y=4= M(44)
Xx+y-8=0

Theo két qua ctia Bai 8, tacé M la trung diém ctia HD nén suy ra D(3;3)
+ Goi phuwong trinh duong tron ngoai tiép tam gidc ABC 6 dang
(T):xX*+y*+ax+by+c=0
E(7;3) e (T) 7a+3b+c=-58 a=-10
Tacé: {F(42)e(T) = l4a+2b+rc=—20cIb=-8
D(4;4) e (T) da+4b+c=-32 c=36
Suyra (T):X*+Yy*-10x—-8y+36=0
+ Khi d6 toa d diém A 1a nghiém cta hé :
{z2_+yy_2?10X—8y+36: . KZ zz:: A66) (vi A=D(33))
+ Toa do diém B,C la nghiém cua hé:
X+y-8=0 x=3y=5 B(3;5),C(6;2)
{xz +y? —10x—8y+36:0© {X= 6,y= 2:{5(@2),0(3?5)

1 1, ,-[6+6-§
S S,;sc ==—BCd(ABC)==.3J2—F——=6
Uy Ia Spgc 2 (A BC) > 32 NG

= BC=3/2

Vay Sygc = 6.
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Bai 8.3. Trong mat phang toa do Oxy, cho tam gidc ABC c6 tam duong
tron ngoai tiép 1(2;2), truec tam H(2;12) . Tim toa dd cac dinh cua tam giac
ABC , biét rang duong thang BC c6 phuong trinh X+ y—2=0.

-

Goiy:
+ Viét phuong trinh AH (di qua H va
vudng goc véi BC)

+ Suy ra toa do diéfm M (la giao cia AH
va BC)= toa do diém D (Do M la trung
diém cua HD —nho két qua Bai 8)

+ Viét phuong trinh duong tron (T) ngoai tiép tam giac ABC (tdm | béan
kinh 1D)

+ T d6 suy ra toa d6 B,C la giao cia BC vdéi (T) va toa dd A la giao cua

AD véi (T).
Pap s6: A(4:14), B(1+73,1-1/73),C(1-V731+73)
hodc  A(4,14), B(1-73,1+73),C(1+/73,1-173)

Bai 8.4. Cho tam gidc nhon ABC . Puodng thing chita trung tuyén ké tir
dinh A va duong thang BC lan luot c6 phuong trinh 1a 3x+5y-8=0 va

X—Yy—4=0. Puong thing qua A vudng goéc véi duong thing BC cat
duong tron ngoai tiép tam gidc ABC tai di€ém tht hai la D(4;,-2). Viét
phuong trinh cac duong thiang AB, AC biét rang hoanh do cta diém B

khong 16n hon 3.

+ Goi M 1a trung diém cua BC,

khi d6 toa d6 diém M la nghiém cua hé:

X

3x+5y-8=0 )
Y = 2 3M(Z;—l)
X-y-4=0 _ 1

x—y—4=0

+ Vi AD L BC, nén AD diqua D(4;,-2) D(4;-2) 3x+5y-8=0

nhan @ = (12 lam vecto phap tuyén nén c6 phuwong trinh:

X—4+y+2=0=x+y-2=0
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3x+5y-8=0 x=1
=
X+y-2=0

Goi BCN AD = {P} ,nén toa do diém P la nghiém cua hé:

X—-y—-4=0 X=3
& = P(3-1
X+y-2=0 y=-1

+ Theo Bai 8 taco P la trung diém cuia HD = H(2;0)

+ Goi Goi B(t;t—4) e BC véi t<3 = C(7-;3-1) = s =(2-t4-1
AC=(6-t;2-1)
Do H 1a truc tam ctia AABC nén:
BH.AC=0< (2-t)(6-1)+(4—t)(2-t) =0
B(2;-2
< (2-1)(10-2t)=0< t=2 hodc t =5 (loai) :>{ (2-2)
C(Y

+ Suy ra phuong trinh AB:3x+y—-4=0va AC:y-1=0

Nhan xét va binh ludn:

V6i kha ning sing tao, hy vong ban doc c6 thé’tw tao ra cho minh nhitng dé bai hay,
dwoc phat trién duwa trén nhitng bai todn hinh hoc phang thudn tiy quen thudc nhung
chita dwng nhiéu vé dep von cé cua ne.

Sau day la cac bai toan dé xuat ban doc 6 thé tham khao thém:

B. Cac bai toan dé xuét

Bai 9. Cho tam gidc ABC vé6i H 1a tryc tam . Goi A',B',C' 1an luot 1a trung
diém cac canh BC,CA, AB. Goi D, E,F lan luot 1a chan chiéu cao ting véi cac
dinh A B,C va K,L,M lan luot 14 trung diém cac doan théng AH,BH,CH .
Chiing minh ra‘“ing: 9 diem A',B'C'D,E,F,K,L,M clung ndm trén mét
duong tron va H cung vdi trong tam, tdm duwong tron ngoai tiép tam giac
ABC thang hang.

Bai 9.1. Trong mit phing toa d OXy, cho tam giac ABC c6 trong tam G(L1) .
Phuong trinh dwong tron di qua trung diém cua cac doan BA,BC va chan
duong cao ha tit B xudng canh AC c6 phuong trinh X* + (y+1)* = 4. Viét
phuong trinh duong tron ngoai tiép tam giac ABC.

Pép s6: (x—3)*+(y—-5)*=16.
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Bai 9.2. Trong mit phang toa d OXy, cho tam gidc ABC noi tiép duong tron
(T):(x+2)*+(y—2)* =25. Pudng thing di qua A va vudng goéc véi BC
cat (T) tai diém E(L—2) khac A. Tim toa d9 cac dinh ctia tam giac ABC, biét
tam giac ABC c6 trong tam G(—l; 1—;]
bap s6: A(L;6),B(-6;5),C(2;5).

Bai 10. Cho hinh vuéng ABCD . Goi M, N 1an luot la cic diém trén canh BC
va CD sao cho BM =CN. Chting minh ring AM 1 BN.

Bai 10.1. Trong mat phang toa d6 OXy, cho hinh vudéng ABCD c6 dinh
B(3;3). Goi M, N 1an luot 1a trung diém ctia canh BC va CD. Tim toa d6
cdc dinh con lai ctia hinh vuéng ABCD, biét A thudoc duwong thang

A:x+y-2=0va H [%,%) 1a giao diém caa AM va BN.
Pap sé: A(-1:3),C(3-1),D(~L-1)
Bai 10.2. Trong mit phang toa &6 OXy, cho hinh vuéng ABCD . Goi M,N

1an luot 1a trung diém ctia canh BC va CD. Puong thang di qua B va C ¢6
phuong trinh X+ y—4=0. Tim toa d cac dinh ctia hinh vudéng ABCD, biét

C c6 hoanh d6 duong va H (g,gj la giao diém cia AM va BN.

bép s6: A(—4;0),B(0;4),C(4;0),D(0;—-4).

Bai 10.3. Trong mat phang toa 6 OXy, cho hinh thang ABCD c¢6 day 1én CD
va CD=AD=2AB ; BAD = 90°, B(3,6).Goi M 1a trung diém cia AD va
H (1—58,%j la hinh chiéu vuéng goc cua M trén BC. Xac dinh toa d6 céc

dinh con lai cua hinh thang ABCD, biét A ¢6 tung dé nho hon 7 .
bap s6: A(0;6),C(6;0),D(0;0).
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PHAN 5.
BAI TAP TONG HOP

Bai 1. Trong mat phing toa d6 OXy, cho tam giac ABC c6 dinh B(-12;1) va
trong tam G (%,gj Duong phan giac trong ké tir dinh A c6 phuong trinh la

A X+2y—5=0. Viét phrong trinh dudng thang BC.

Bai 2. Trong mit phang toa dd OXy, cho hinh thang ABCD c6 hai day
AD, BC, dinh A(%,l—;j va 4AD =9BC. Giao diém cua hai duong chéo
AC,BD l1a E(42). Pinh B thuoc duong thang A:3x+2y+1=0 va trung
diém M ctia doan BC thudc duong thang X—2=0. Tim toa do cac dinh con
lai ctia hinh thang ABCD.

Bai 3. Trong mat phéng toa do Oxy, cho hinh vuéng ABCD, duong tron
duong kinh AM cit canh BC tai hai diém B,M (5;7) va cit duong chéo BD
tai N(6;2), dinh C thudc duong théng d:2x—y—-7=0. Tim toa do cac dinh
cta hinh vudong ABCD, biét hoanh d6 dinh C nguyén va tung d6 dinh A bé
hon 2.

Bai 4. Trong mit phang toa dd OXy, cho hinh chit nhat ABCD . Diém N(3;2)
la trung diém canh BC, cac diém M (-2;2) va P(2;,—1) 1an luot nam trén
canh AB va DC sao cho AM =CP. X4ac dinh toa &6 cac dinh ABCD.

Bai 5. Trong mét phang toa d OXy, cho hinh chit nhat ABCD c6 dinh A(-3;1)
va dinh C thudc duong thang A:X—2y—5=0. Trén tia d5i cia CD 1ay diém
E sao cho CE=CD, biét N(6;—2) la hinh chiéu vuéng goc ctia D 1én duong
thang BE. Xac dinh toa do cic dinh con lai ctia hinh chit nhat ABCD.
Bai 6. Trong mat phéng toa do Oxy, cho duong thzfmg d:Xx—y—-1=0 va hai
duong tron ¢4  phuwong trinh  (C):X*+Yy?—6x+8y+23=0,
(C,): X* +y* +12x-10y+53=0. Viét phuong trinh duong tron (C) c6 tam

nam trén d, tiép xtc trong véi (C,) va tiép xtic ngoai véi (C,).
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Bai 7. Trong mit phang toa d6 OXy, cho tam gidc ABC c6 chan duong cao ha
tr dinh A, B,C dén cac canh déi dién la D(2;-1),E(2;2),F(-2;2). Tim toa
d6 céac dinh cua tam giac ABC.

Bai 8. Trong m4t phang toa do OXy, cho tam gidc ABC vuéng tai B va
BC =2BA. biém M (2;-2) la trung diém cta canh AC. Goi N 1a diém trén

canh BC sao cho BN :%BC. biém H (g,gj la giao diém cua AN va

BM . Xac dinh toa do cac dinh ctia tam gidc ABC, biét diem N nam trén
duong thang x+2y—6=0.

Bai 9. Trong mit phing toa do OXy, cho tam giac ABC c6 diém A(2;3),
trong tam G(2,0). Hai dinh B va C 14an lugt thudc cdc duong théng
A X+Yy+5=0va A,:Xx+2y—7=0. Viét phuong trinh duong tron tam C
va tiép xtc véi duong thing BG .

Bai 10. Trong mat phing toa &6 OXy, cho tam gidc ABCc6 AC =2AB. Diém
M (1) la trung diém caa BC.Diém N thudc doan AC sao cho NC =3AN
va diém D thudc BC sao cho AD d6i xtimg véi AM qua phéan gidc trong goc
A ctia tam gidc ABC. Diém C thudc duong thang d: x+y-7=0 va DN
c6 phuong trinh 3X—2y+8=0. Xé4c dinh toa d6 cac dinh cua tam gidc ABC.
Bai 11. Trong mit phang toa d6 OXy, cho hinh vuéng ABCD c6 phurong trinh
duong chéo AC: X+ y—5=0. Trén tia d6i cua tia CB 1ay difm M va trén tia
ddi ctia tia DC 1ay diém N sao cho DN = BM . Puong thang song song véi
AN ké tt M va duong thing song song véi AM ké tt N cit nhau &
F (0;—3). Xac dinh toa dd cac dinh ctia hinh vuong ABCD), biét diém M nam
trén truc hoanh.

Bai 12. Trong mit phang toa d6 OXxy, cho diém A(30) va elip

2

(E) Z% +y? =1. Tim toa d6 cac diém B,C thubc (E) sao cho tam giac ABC

vuong can tai A, biét diém B c6 tung d6 duong.
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Bai 13. Trong m4t phing toa 6 OXy, cho (E) :%4-%:1. Tim diém M 6
hoanh d¢ duong thudc (E) sao cho Fl/l\-/lf2 =90°, trong d6 F..F, la cac tiéu
diém.

. ‘o 1 R . TR
Bai 14. Trong mat phang toa do Oxy, cho elip (E) c6 tam sai e= g, duong
tron ngoai tiép hinh chit nhat co sé ctia elip c6 phuong trinh X* + y* = 34. Viét
phuong trinh chinh tac ctia elip va tim toa d6 diém M thudc elip (E) sao cho
M nhin hai tiéu diém dudi mét géc vudng va M ¢d hoanh d6 duwong.
Bai 15. Trong mat phéang toa d6 Oxy, cho duong thang d :3x+Yy—-4=0 va

2y
elip (E) :E + a 1. Viét phuong trinh duong thang A vuong goc véi d va
cat (E) tai hai diém A, B sao cho dién tich tam gidc OAB bang 3.
Bai 16. Trong mat phang toa d& OXy, cho hinh binh hanh ABCD c6 tam giac
vubng ABD noi tiép duong tron (T):(X—2)*+(y—1)*=9. Biét hinh chiéu
A o . A . . ~ . 22 14\ |
vudng gbéc caia B va D 1én duong chéo AC lan luot la H| —;—| va

5

K 1—:,% . X4c dinh toa d6 cac dinh ctia hinh binh hanh ABCD biét A cé

tung d6 nguyén va AD = 3V2.

Bai 17. Trong mat phang toa &6 OXy, cho hinh chit nhat ABCD c¢6 diém M
nam trén canh BC sao cho MC = 2MB, trén tia d6i ctia tia DC 1ay diém N
sao cho NC=2ND. Dinh D(%-3) va diém A nam trén duong thang
3X—y+9=0. Phuong trinh dwong thang MN :4x—3y—3=0. Xéc dinh toa
d6 cac dinh con lai ctia hinh ch@ nhat ABCD.

Bai 18. Trong mét phang toa 6 OXy, cho biét elip (E) c6 chu vi hinh chit nhat
co s& bang 16(2 + \/..7’3) , dong thoi mét dinh cua (E) tao vdi hai tiéu diém mot

tam gidc déu. Viét phuong trinh duong tron (T) 6 tam la goc toa dd va cat

(E) tai bon diém la bén dinh ctia mot hinh vuodng.
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Bai 19. Trong mat phing toa do OXy, cho tam gidc ABC c¢6 dinh A(L;2),
duong trung tuyén BM :2X+ y+1=0 va phan giac trong CD:X+y—-1=0.
Viét phuong trinh dwong thing BC.

Bai 20. Trong mat phéang toa dd OXy, cho tam gidc ABC c6 dinh A(2;3), tim
duong tron ngoai tiép | (6;6), thm duwong tron ndi tiép la J(4;5). Tim toa do
cac dinh con lai ctia tam gidc ABC.

2

. 9
Bai 21. Trong mat phang toa do OXy, cho dwong tron (C): (x- 4)? + (y——j =—
va hai diém A(2;3),B(6;6) . Goi M, N 1a hai diém khac nhau nam trén duong

tron (C) sao cho cac duong thang AM va BN cit nhau tai diém H [4; gj,

AN va BM cét nhau tai C. Tim toa d6 diém C, biét toa d6 diém H [4; gj .

Bai 22. Trong mit phang toa do OXy, cho tam gidc ABC c6 tam duong tron
ngoai tiép la | (4;—-1) . Duong cao va trung tuyén xuat phét tir dinh A lan luot
c6 phuong trinh X+Yy—-1=0 va X+2y—-1=0. Viét phuong trinh duong
thang chita cac canh ctia tam gidc ABC.

Bai 23. Trong m4t phang toa 6 OXy, cho tam gidc ABC.DPuong caokétir A,
trung tuyén ké tr B, trung tuyén ké tr C 14an luwgt cé phuong trinh
X+y—-6=0,X-2y+1=0,X-1=0. Tim toa d cac dinh ctia tam giac ABC.
Bai 24. Trong mit phang toa d OXy, cho hinh chit nhat ABCD c6 dién tich

bang 12, giao diém ctia hai dwong chéo 1a | (%,g} , trung diém ctia canh AD

la M(3;0). X4c dinh toa do cdc dinh ctia hinh chit nhat ABCD biét A c6
hoanh d¢ duong.

Bai 25. Trong mit phang toa do OXy, cho tam giac ABC vudng can tai A,
phuong trinh BC:2x—y—-7=0, duong thing AC di qua diém M (-11),
di€ém A nam trén duong thang A :X—4y+6=0. Tim toa d6 cac dinh ctia tam
giac ABC biét A c6 hoanh do duong.

Bai 26. Trong mat phang toa &6 OXy, cho tam giac ABC can tai A. Puong
=0 . Goi H la trung diém cua BC,

L B ] WA BT

thang AC c¢6 phuong trinh 1a:



D 1a hinh chiéu vudéng géc cuia H trén AC va M 1a trung diém cua HD.
DPuong thang BD di qua diém E(8;-5) va phuong trinh duong thang AM
la: 11x—7y-5=0. Tim toa dd «cac dinh tam giac ABC.
Bai 27. Trong mat phang toa d OXy, cho tam gidc ABC biét duong cao ké tir
A, trung tuyén ké tir B va phén giac trong ké tir C 1an lwot ¢6 phuong trinh
lan luot la 3x—4y+27=0, 4x+5y—-3=0 va X+2y—-5=0. Xéc dinh toa
do cac dinh cua tam gidc ABC.

Bai 28. Trong mit phang toa d6 OXy, cho tam gidc ABC c6 AC = 2AB. Diém
M (L1) la trung diém ctaa BC, diém D thudc BC sao cho AD déi xting véi
AM qua tia phan giac trong goc BAC. Puong thang c¢6 phuong trinh
d:3x—2y+8=0 di qua D. Xdac dinh toa d6 cac dinh B cua tam giac ABC,
biét C thudc duwong thang d': x+y—7=0.

Bai 29. Trong mat phing toa d6 OXy, cho tam gidac ABC ndi tiép duong tron

2 2
(M) :(X—gj +(y—%j :%. Puong phan giac trong goc BAC cat (T) tai

E(O;—gj. Xé&c dinh toa dd cac dinh cta tam gidc ABC, biét duong thang

BC di qua diém N(-5;2) va duong thing AB di qua diém P(-3,-2).
Bai 30. Trong mét phang toa d6 OXy, cho duong thang A:5x—2y—19=0 va
duong tron (T):X*+Yy*—4x—2y=0. Tir mot diém M ndm trén duong
thang A ké hai tiép tuyéh MA MB dén duong tron (C) (A, B la hai tiép
diém). Viét phuong trinh duwong tron ngoai tiép tam gidc AMB biét
AB =4/10.

Bai 31. Trong mit phing toa d6 OXxy, cho hinh binh hanh ABCD c¢6

V10

BD = = AC . Goi hinh chiéu vudng goc cta diém D 1én cdc duong thang

AB,BC lan luot 1a M (-2;,-1),N(2;,-1), biét AC nam trén duwong thing
X—7y=0.Tim toa d¢ cadc dinh A,C.
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Bai 32. Trong mét phang toa do Oxy, cho tam gidc ABC c6 trong tam G(g;l),

trung diém BC la diém M(1; 1). Phuong trinh dwong thang chita duwong cao ké
trdinh Bla A X+ Yy—7=0.Tim toa d0 cdc dinh ctia tam giac ABC.
Bai 33. Trong mit phang toa do OXy, cho duong thang A:Xx—y-1=0. Viét
phuong trinh dwong tron (C) ¢6 tam | thudc dwong thang A. Biét (C) cat
truc OX tai hai diém A, B va cat truc Oy tai hai diém M, N sao cho dién tich
ctia hai tam giac I1AB va IMN déu bang 12.
Bai 34. Trong mit phang toa d6 Oxy, cho hai duong tron (C,): X+ y* -4y =0
va (C,):x*+y*+4x+18y+36=0. Viét phuong trinh dudng tron (C) c6 tdm
| ndm trén duong thang d:2x+y-7=0 dong thoi tiép xtc véi ca hai
duong tron (C)) va (C,).

2 2

; X
Bai 35. Trong mit phing toa do OXy, cho elip (E) :£+y?:l va diém

M (2;1). Viét phuong trinh duong thing d di qua M cit (E) tai hai diém
A B sao cho trung diém cta doan thang AB ndm trén duong thang
Ay=2X.

Bai 36. Trong mit phing toa d6 OXy, cho duong tron (C): X*+Yy*=8. Viét
phurong trinh tiép tuyén ctia duong tron (C) biét tiép tuyén cat cac tia Ox, Oy
1an luot tai A, B sao cho tam gidc OAB ¢6 dién tich nhé nhat.

Bai 37. Trong mét phang toa do OXxy, cho tam giac ABC c6 dinh A(3-4).
Phuong trinh duwong trung truc canh BC, dwong trung tuyén xuét phat tir
dinh C lan lwgt 1a X+ y—-1=0 va 3x—y—9=0. Tim toa d6 c4c dinh con lai
cuia tam giac ABC.

Bai 38. Trong mat phing toa 6 Oxy, cho tam gidac ABC ndi tiép duong tron
(T):X*+y*—4x—-2y—-8=0.Pinh A thudc tia Oy, dudng cao vé tir C ndm
trén duong thang d : X+5y =0. Tim toa dd cac dinh ctia tam gidc ABC, biét
C c6 hoanh d6 1a mot s6 nguyén.

Bai 39. Trong mgt phang toa d6 Oxy, cho hinh vuéng ABCD c6 dinh
A(-3,5), tam | thuoc duong thang A: X+ Yy—5=0 va dién tich bang 25. Tim
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toa do cac dinh con lai ctia hinh vuong ABCD, biét rang diém | c6 hoanh do
duong.

Bai 40. Trong mit phang toa do OXy, cho diém M (0;2) va hai dwong thang
A, A, c6 phuong trinh lan Iwot 1a 3X+y+2=0 va Xx—3y+4=0. Goi A la

giao diém ctia A, va A,. Viét phuong trinh duong thang A di qua M, cat hai

, 1 1
duong thang A}, A, lan lugt tai B,C (B va C khac A) sao cho >+ >
AB° AC
dat gid tri nho nhat.
2y
Bai 41. Trong mit phang toa &6 OXy, cho elip (E): 6 + - 1 ngoai tiép tam

giac déu ABC. Tinh dién tich tam gidc ABC, biét (E) nhan A(0;2) lam dinh
va truc tung lam truc déi xting.

Bai 42. Trong mat phzfmg toa do Oxy, cho duong tron (T): (x -1)* + (y-2)> =5 va
duong thang A:X+Yy+2=0. Tk diém A thudc A ké hai duong thang lan
luot tiép xtc v6i (T) tai B va C. Tim toa d6 diém A biét dién tich tam gidc
ABC bang 8.

Bai 43. Trong mit phéang toa d6 OXy, cho tam giac ABC can tai A.Goi G la
trong tam cua tam gidc ABC, biét BC va BG lan luot c6 phuong trinh
X—-2y—-4=0 va 7x-4y-8=0. Biét duong thang CG di qua diém

E(—Z; %) . Tim toa d0 diém A.

2 2

: X
Bai 44. Trong mat phing toa dd6 Oxy, cho elip (E) X 4+ _1 Tim cée

100 25
diém M thudc (E) sao cho lq/l?z =120°, trong d6 F,,F, 1a hai tiéu diém
cua (E).
Bai 45. Trong mit phang toa d6 OXy, cho diém | (1;,—2) va hai duong thang c6
phuong trinh lan luotla A, 13X+ y+5=0 va A, :3X+Yy+1=0. Viét phuong
trinh duong thang A di qua | va cat A, A, 1an luot tai A va B sao cho
AB=2V2.
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Bai 46. Trong mit phang toa do OXy, cho tam giac ABC véi trung tuyén va
phan giac trong cta dinh B ¢6 phuong trinh A, :2X+y-3=0 va
A,:X+y—-2=0. Piém M (21 nam trén duong thang chita canh AB,
duong tron ngoai tiép tam gidc ABC c¢6 ban kinh bang J5. Xac dinh toa do
cac dinh cta tam giac ABC, biét dinh A ¢ hoanh d6 duong.

Bai 47. Trong mit phang toa do OXy, cho hinh chit nhat ABCD. Biét phan
giac trong ctua ABC di qua trung diém M caa AD, duong thang BM ¢
phuong trinh X—y+2=0, diém D thudc duong thang A:xX+y-9=0 va
diém E(-12) thudc canh AB. Tim toa dd cic dinh ctia cho hinh chir nhét
ABCD, biét diém B cbé hoanh d6 am.

Bai 48. Trong mat phéng toa d0 OXy, cho hinh vuong ABCD c6 dinh
C(3-3), M 1la trung diém caa BC. Puong thang MD c6 phuong trinh
X—y—2=0, diém A thudc duong thang d:3x+Yy—2=0. Tim toa dd cac
dinh con lai cta hinh vuéng ABCD .

Bai 49. Trong mit phang toa do OXy, cho tam giac ABC c6 BC=2. Goi
H,G lan luot la tric tdm va trong tam cta tam gidc ABC va O 1a trung diém
cua BC. Tim toa do dinh A biét A thudc duong th:fmg A:5Xx—2y—4=0 va
trung di€m K cta HG cung véi cac diém B,C déu thudc truc hoanh.
Bai 50. Trong mit phang toa &6 OXy, cho tam giac ABC c6 phuong trinh
duong cao ké tir dinh B va phéan giac trong ké tir dinh A 1an luot 1a
d, :3x+4y+10=0 va d,:x—y+1=0. Piém M(0;2) thudc duong thing
AB va cdch C mdt khoang bs\?mg \/5 . Tim tga d¢ cac dinh cta tam giac ABC.
Bai 51. Trong mit phang toa d6 OXy, cho hinh binh hanh ABCD véi
A(-3,6). Biét tam giac ABC ndi tiép duong tron c6 taml (1; 3)va
AB.AC = 60\/5 . Hinh chiéu H cua diém A xudng canh BC thudc duwong
théng d:x+2y-3=0. Hay tim toa d0 cac dinhcon lai ctia hinh binh
hanh ABCD biét H c¢6 toa d6 nguyén va hoanh d6 cua diém B bé hon hoanh
do diém C.

Bai 52. Trong mit phang toa &6 OXy, cho tam giac ABC vuong tai A c6
duong cao AO . Goi dLr(‘mg tron tam A , duong kinh OD . Tiép tuyén
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ctia (T) tai D cat CA tai E(~8;8) . Duong cao xuat phat tit dinh A cta tam
gidc AEB di qua diém M (4;7) . Viét phuong trinh duwong tron ngoai tiép tam
gidc ABC biét duong thang EB 6 phuong trinh 4x+3y+8=0.
Bai 53. Trong mit phang toa do OXy, cho duong tron (T): (x — 2)? + (y+3)2 = 4
va hai diém A(2;-1),B(2;,-5). Mot duong kinh MN thay ddi sao cho céc
duong thfmg AM, AN cit tiép tuyén tai B lan lugt tai P va Q. Tim toa do
truc tm H ctia tam giac MPQ biét diém H ndm trén duong thang
d:2x-y-7=0.

Bai 54. Trong mat phang toa @ OXy, cho hinh binh hanh OABC ¢4 tam | va
dién tich bang 4. Biét A(L;2) va | thuoc duong thang A: X+ Yy—1=0. Tim toa
dd cac diém B,C.

Bai 55. Trong mit phing toa d6 OXy, cho tam giac ABC c6 dinh A(-3;4),
duwong phéan giac trong cua goc A c6 phuong trinh X+ yY—1=0 va tam duong
tron ngoai tiép la 1 (L 7). Viét phwong trinh canh BC, biét dién tich tam gidc
ABC gap 4 1an dién tich tam giac 1BC.

Bai 56. Trong mat phing toa d Oxy, cho diém A(2;0) va duong tron
(T):(x=D?+(y+2)*=5. Tim toa d6 hai diém B,C thudc (T) sao cho tam
giac ABC vudng tai B va c6 dién tich bang 4.

Bai 57. Trong m4t phang toa d6 Oxy, cho diém A(L2) va duong tron
(C): X* + y* + 2Xx—4y+1=0. Viét phuong trinh dudong tron (C") c6 tiam A
va cat duong tron (C) tai hai di€ém phan biét M, N sao cho dién tich tam giac
AMN dat gia tri 16n nhat.

Bai 58. Trong mit phang toa 6 OXy, cho tam giac ABC c6 dinh A(L5). Tam

duong tron ndi ti€p va ngoai tiép cua tam gidc 1an lwot la K(2;2) va | [Z;BJ .
Tim toa do dinh B va C ctia tam giac.

: . 4
Bai 59. Trong mit phang toa d6 Oxy, cho hai diém A(0; 2), B(O; —Ej va hai

duong thang A,:X—Yy-1=0; A,:2X+Yy+2=0. Hay viét phuong trinh
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duong thzfmg A di qua goc toa dd va cit A}, A, lan luot tai M, N sao cho
AM song song voi BN .
Bai 60. Trong mét phang toa d6 OXy, cho duong thang A:X—Yy+5=0 va hai

X2 2

2 2
elip ¢6 phuong trinh (E)) :£+])_/_6:1 va (E,) :X—2+§:l (a>b>0). Biét
a

hai elip nay c6 cling tiéu diém va (E,) di qua diém M thudc duong thang A.
Tim toa do difm M sao cho elip (E,) c6 dd dai truc 16n nhd nhét.
Bai 61. Trong mat phfmg toa d0 OXy, cho hinh binh hanh ABCD c¢6 dién tich
bang 4. Biét A(1; 0), B(0; 2) va giao diém | ctia hai duong chéo nam trén duong
thang A:x—y=0.Tim toa d6 cac dinh con lai ctia hinh binh hanh ABCD.

Bai 62. Trong mét phang toa d OXy, cho tam gidc ABC vuong tai A(2;3),
AB=2AC. Goi M 1a trung diém cta AB. Hinh chiéu vuong gbc cua diém
M lén duong thang BC la K(4;9). Tim toa d6 cac dinh B,C.

Bai 63. Trong mat phang toa do OXy, cho duong thang A:Xx+3y—-12=0 va
hai diém M(2,4),N(31) . Lap phuong trinh duong tron di qua hai diém
M, N vacit A tai hai diém AB sao cho AB= \/170

Bai 64. Trong mit phang toa &6 OXy, cho hai duong thang A, :X—7y+3=0
va A, :2X+ y+1=0. Lap phuong trinh dudng tron c6 tam thudc duong thang
A, va tiép xtc véi A, tai diém cé hoanh d¢ 1a 4.

Bai 65. Trong mat phang toa d6 OXy, cho diém M (2;1). Viét phuong trinh
duong thfmg A di qua M cit cac tia Ox,Oy 14an luot tai A B sao cho tam
giac OAB c6 dién tich nhé nhat.

Bai 66. Trong mat phang toa do OXy, cho tam giac ABC c6 A(0; 2), B(- 1; 0),
C(2; -1). Goi Ala duong thang bat ky qua A va H,K 1an lwot 1a hinh chiéu
ctia cac diém B,C 1én duong thang A. Viét phuong trinh duong thang A biét
BH +CK dat gia tri 16n nhat.

Bai 67. Trong mit phing toa d6 Oxy, cho duong tron (C): (X—2)* +y* = g va

hai duong thang A,:x—y=0,A,:x—7y=0. Xac dinh toa d6 tim K cta dudng
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Bai 68. Trong mit phang toa do Oxy, cho hai duong thang A, : J3x+ y=0,
A,: J3x- y=0. Goi (T) la duong tron tiép xtic v6i A, tai A, cit A, tai hai diém
B va C sao cho tam giac ABC vudng tai B. Viét phuong trinh duong tron (T),
biét rang tam giac ABC c6 dién tich bang 73 va diém A cé hoanh d¢ duong.

g oo A . XY
Bai 69. Trong mit phang toa dd6 Oxy, cho elip (E) E—FI =1 va hai diém
A(3,-2),B(-3;2). Tim trén (E) di€ém C c6 toa d6 duong sao cho dién tich
tam giac ABC 16n nhét.

Bai 70. Trong mit phang toa d6 OXxy, cho duong tron (T): X +y*=1va
diém A(L3). Viét phuong trinh duong tron (T) qua A va tam cta duong
tron (T') dong thoi cat duong tron tai B,C sao cho khoang cach tir diém A
dén duong thang BC 1a 16n nhat.

Bai 71. Trong mit phang toa do OXy, cho hinh binh hanh ABCD c6 dién tich
bang 16. Biét tam giac ABC cantai A; BC=4 va K %,1—58 1a hinh chiéu

cua diém B xudng canh AC . Tim toa do cac dinh ctia hinh binh hanh ABCD
biét B thuoc duong thang A:Xx+y-3=0 dong thoi hoanh d6 cac
diém B,C déula cac s6 nguyén.

Bai 72. Trong mit phang toa d6 OXy, cho duong tron (T) di qua A(4;2) , tiép
xuc voi A, 1 X—2y—-5=0 tai diém B c6 tung d6 am va cit A,:x-3y+6=0
tai C va D sao cho ABCD 1a hinh thang c6 2 day la AD,BC va 2 duong
chéo AC,BD vudng gdc. Tim toa do cac dinh con lai cta hinh thang ABCD.
Bai 73. Trong mit phéng toa d6 OXy. Lap phuong trinh chinh tic cta elip
(E), biét diém M (1- \/§) nhin hai tiéu diém cia (E) dudi mot goc vudng va

hinh cht nhat co s6 cta (E) noi tiép duong tron c6 phuong trinh
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2 2

: X
Bai 74. Trong mat phang toa do6 Oxy, cho elip (E) :£+y? =1 c6 hai tiéu

diém F,F,. Tim toa d0 difm M thudc (E) sao cho ban kinh duong tron ndi
Ly . s 4
tiép tam gidc MFF, bang 3

Bai 75. Trong m4t phang toa d6 Oxy, cho diém M (2\/5; 2). Viét phuong

trinh chinh tic cta elip (E) di qua diém M, sao cho M nhin hai tiéu diém
cua (E) dudi mot goc vuong.

Bai 76. Trong mit phang toa d OXy, cho hinh chit nhat ABCD c6 dién tich
bang 6. Phuong trinh duong thang chita dwong chéo BD 1a 2x+y-11=0,
duong thang AB di qua M (4;2), duong thang BC di qua N(84). Viét
phuong trinh cdc duong chira cac canh cua hinh chit nhat ABCD, biét diém
B,D déu cé hoanh d6 16n hon 4.

Bai 77. Trong mit phang toa d6 OXy, cho tam gidc ABC vudng tai A
(AB > AC) c6 dién tich bang 12. Puong phan giac trong ctia géc A cit doan
BC tai diém D(-2-2). Diém A nam trén duong thing X=-5 va
CD.BD =15. Tim toa d6 diém C, biét rang C c6 tung dd am.

Bai 78. Trong méit phang toa dd OXy, cho hinh thoi ABCD tam | . Goi M, N
1an luot 1a trung diém cta Al,Cl . Biéet MBND 1a hinh vuéng, duong thang
BD c6 phuong trinh 3x—2y+1=0. Diém d6i xting v6i diém N qua diém C
la H(10;,-4). Tim toa d6 cac dinh ctia hinh thoi, biét rang hoanh d6 diém B
khong nhé hon hoanh d¢ diém D.

Bai 79. Trong mit phang toa do OXy, cho tam giac ABC c6 trong tdm

G[l; %j, duong thing trung truc cta canh BC c6 phuong trinh

X—3y+8=0 va duong thing AB c6 phuong trinh 4x+y—9=0. X4c dinh
toa do cac dinh cta tam gidc ABC.
Bai 80. Trong mit phing toa d6 OXy, cho duong tron (C):(x—4)>+y* =4

va diém E(4;1) . Tim diém M trén truc tung sao cho tir diéfm M ké duoc hai
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tiép tuyén MA,MB dén duong tron (C) véi A, B 1a cac diém sao cho duong
thing AB diqua E.

Bai 81. Trong mit phang toa d6 OXy, cho tam gidc ABC véi dinh A(L;-2).
Puong cao BH va duong phén gidc BN cua tam gidc ABC c¢6 phuwong trinh
lan luwotla X—y+1=0 va 2X+ y+5=0. Tim toa d cac dinh con lai ctia tam
giac ABC.

Bai 82. Trong mit phang toa d6 Oxy, Cho tam giac ABC can tai C ¢6
phuong trinh canh ABla X—2y=0. Diém 1(4;2) la trung diém cua AB,

diém M 4;% thudc canh BC, dién tich tam gidc ABC bang 10. Tim toa d6

cac dinh cua tam giac biét tung d¢ cua diém B khong nho hon 3.

Bai 83. Trong mat phang toa &6 Oxy, cho 3 diém 1(1;-1), M(23), N(5,0).
Tim toa d¢ cac dinh cta hinh vuéng ABCD sao cho | 1a tdm cua hinh vuéng,
M thuoc canh AB, N thudc canh BC.

Bai 84. Trong mit phang toa d OXy, cho hinh chit nhat ABCD c6 dién tich
bang 12. Diém | 1a giao diém ctia hai duong thing d,:x—y-3=0 va
d, : X+ Yy—-6=0. Trung diém ctia mot canh 1a giao diém cua d; vdi truc OX.
Biét diém | la tdm ctia hinh vuong ABCD va A c6 tung d6 duong. Tim toa
do cac dinh ctia hinh chit nhat ABCD.

Bai 85. Trong mit phang toa d6 Oxy, cho diém C(20) va elip
(E) :X?Z+ y*=1. Tim cic diém A,B trén (E) sao cho CA=CB va tam gi4c
CAB c6 dién tich 16n nhat.

Bai 86. Trong mit phang toa do OXy, cho tam giac ABC vudng can tai A.
Biét canh huyén nam trén duong thang A:Xx+7y-31=0, diém N l;g
thudc duong thing AC, diém M (2;,—3) thudc duong thang AB. Xac dinh
toa do cac dinh ctia tam giac ABC, biét rang diém A c6 hoanh d6 am.

Bai 87. Trong mat phang toa d6 Oxy, cho duwong tron
(T):X°+y*—8x+6y+21=0 va duong thing A 6 phuong trinh
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X+ y—1=0. X4c dinh toa do cac dinh ctua hinh vudng ABCD ngoai tiép (T),
biét rang diém A thudc duwong thang A va cé hoanh d6 nhé hon 3.

Bai 88. Trong mat phang toa d6 Oxy, cho duong tron
(T):X*+y* —2x+2y—23=0. Viét phuong trinh duwong thing A di qua
diém A(7;3) va cat duong tron (T) tai hai diém phan biét B,C sao cho
AB =3AC.

Bai 89. Trong mat phang toa d6 Oxy, cho duong tron
(C): X* +y*—4x+6x—-12=0 va diém M (2; 4\/§) Viét phuong trinh duong
thing A cat (C) tai hai diém A, B sao cho tam giac MAB déu.

Bai 90. Trong mat phang toa &6 OXy, cho hinh chit nhat ABCD c¢6 phuwong
trinh duong thing AB,BD lan luot la Xx—2y+1=0 va x-7y+14=0.
Puong thing AC di qua diém M (2;1). Tim toa d6 diém N thudc BD sao
cho NA+ NC nho nhat.

Bai 91. Trong m4t phang toa d6 OXy, cho tam gidc ABC can tai A, D la

3'3) |3
duong tron ngoai ti€p tam giac ABC, trong tdm tam giac ADC. Céc diém
M (3;,-1),N(=3;0) 14an luot thudc cac duong thang DC, AB. Tim toa d6 cac

trung diém cua doan AB. Biét rs\?mg [ (2'5) E(l—s,gj 1an lwot la tAm

dinh ctia tam giac ABC biét rang A c6 tung d6 duong.

Bai 92. Trong m4t phang toa do Oxy. Viét phuong trinh chinh tic cta elip
(E).Biét (E) di qua diém M (—2;—3) va c6 phuong trinh mot duwong chuan la
Xx+8=0.

Bai 93. Trong mit phang toa dd Oxy, cho duong tron (C):
X*+y?—2X+4y-20=0. Goi | 1a tam cta (C). Viét phuong trinh dwong
thang cat (C)tai hai diém A,Bsao cho ABOI la hinh thang day AB c6 d6
daila 4V5.

Bai 94. Trong mét phing véi hé toa &6 OXy, cho hinh vuong ABCD c6 M 1a
trung diém ctia canh BC, phurrong trinh duong thang DM 1a Xx—y-2=0 va
diém C(3;-3). Biét dinh A thudc duong thang 3x+Yy—2=0 va A c6 hoanh
do am. Xac dinh toa d6 cac dinh A B,D
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Bai 95.Trong mit phang toa d6 OXy, cho tam gidc ABC noi tiép duong tron c6
phuong trinh X* + y* —4X—2y—8=0. Dinh A thudc tia Oy, dudng cao ké tir
dinh C thudc duong thang X+5y = 0. Tim toa dd cac dinh ctia tam gidc ABC
biét dinh C c6 hoanh dd la mot s& nguyén.

Bai 96. Trong mat phéng voi hé toa do Oxy, cho duong tron
(C): (x-1)%+(y-1)? :% ndi tiép hinh vudng ABCD, duong chéo AC

song song véi duong thang 4x—3y+2015=0. Tim toa d6 cac dinh ctia hinh
vuong, biét dinh A va dinh B déu c¢é hoanh d6 duong.

Bai 97. Trong mat phang véi hé toa &6 OXy, cho hinh binh hanh ABCD biét
dinh B(2,-1), duwong cao AH trong tam gidc ABC ¢6 phuong trinh
3X—-y-9=0 va duong phan gidc cua géc ZACB 6 phuong trinh
X—Y+1=0.Tim toa d6 dinh D.

Bai 98. Trong mit phang toa do OXy, cho tam gidc ABC c6 dinh A(3;0),
canh BC c6 phuong trinh 3x—4y+1=0. Puong thang A c6 phuong trinh
X+3y—4=0 cit doan thing BC tai di€tm H sao cho HC = 2HB. X4c dinh
toa do dinh B,C biét dién tich ctia tam giac ABC bang 15 va B c6 hoanh do
duong.

Bai 99. Trong mat phéng voi hé toa do Oxy, cho elip c6 phuong trinh

2 2
X , 3 A . .
+Y —1. Tim diém M nam trén elip sao cho MF =4MF,, trong do

2516

F,, F,1an luot la cac tiéu diém trai, phai cua elip.

Bai 100. Trong mit phang toa d& OXxy, cho hinh thoi ABCD c6 dinh
A(-22), B/A\D =60° va dién tich hinh thoi bz\img 12\/§ . X4c dinh toa d0 cac
dinh B,C,D biét duong chéo BD vudng géc véi duong thang X+y-3=0

va tam cua hinh thoi c¢6 hoanh d¢ duong.
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HUONG DAN GIAI

Bai 1.
+ Goi M 1a trung diém cua AC, khi do:
13
BM =-BG < Z:M(l—g;ij
2 1 2'2) B
Yu _E

+ Goi N doixting véi B qua A, suyra N e AC .
Khi d6 phuong trinh BN : 2x—y+25=0
Suy ra toa dd giao diém H cua BN va A la nghiém ctia hé:
2X—-y+25=0 x=-9
~
X+2y-5=0 y="7
cua BN)
+ Khido AC diqua M,N c¢b phuong trinh: X+ y—-7=0

Khi d6 toa d0 diém A la nghiém cua hé:

= H(-9;7) = N(-6;13) (vi H 1a trung diém

X+y-7=0 X=9
=
X+2y-5=0 y=-2
+ Suy ra phuwong trinh: BC: x-8y+20=0
Bai 2.

= A(9,-2) = C(4;,3)

A3+ 2y+1=0

x—2=0
B(’-’)/IM} I C(?)

R D(7)
FT 130

+ Do AD//BC nén theo dinh li Ta - let taCO’:E:EZE:ﬂ
EA ED AD 9

- 4 — Xc 9 (i 1 j {:)< —

o e
GEE Y o G i
s e f
i R i
e f
i A HEE oo it
i S i e f
T i e s

e i e s
i G e it




Ma BeA= -3+4m+1=0< m:%: B(-11)

4 7 61
4 6:§(XD_ZJ o= 61 17
+ Taco: BC:EAD<:> PN :D( _j

Vay C(5,0),B(-11), D(6—1;Ej .
4’4
Bai 3. s
+ Goi | latrung diém caa BD e
B(?) M(5T) o

Tacoé B,N thudc duwong tron

—

duong kinh AM nén AMN = ABN = 45°
Suy ra tam gidc AMN vudng can tai N f
AN L MN (1) N6 W
{AN “MN (2) ) DY)
+ T (1), suy ra phuong trinh AN : Xx—-5y+4=0
Goi A(ba—4;a) € AN vd6i a< 2, khi do:
(2) = AN’ =MN” < (5a-10)*+(a-2)° =26 < (a-2)° =1<a=1
hodc a=3 (loai)= A(L1)
+ Goi C(c;2c—7)ed véi ceZ.
Ta N € BD: 1a trung truc cia AC = NC = NA, khi dé:
NC? = NA’ < (c-6)°+(2c-9)* =26 <> 5¢° - 48c+91=0<Cc=7

hodc C :1—53 (loai) = C(7;7)

+ Tacéd BC diqua C,M nén c6 phuong trinh: y—7=0

AB di qua A vavudng géc véi BC nén c6 phuong trinh: X—1=0
y_7=0@{le = B(L7)
x-1=0 y=7
Suy ral (4; 4) la trung diém cua AC = D (7; 1) (Iciing la trung diém cua BD)
Vay A(1),B(1;7),C(7;7),D(7:1)

Khi d6 toa d0 diém B la nghiém cua hé: {

£
&
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Bai 4. @ M(22) B
AM //CP A ) 2O

+ Do , suy ra AMCP
AM =CP

la hinh binh hanh I i

Goi AC giao véi ACI |\/|P={|}, D) o)) I co

suy ra | latrung diém cua AC = | (O;%j

+ Do AB,DC lan luot di qua M (-2;2),N(2;—-1) va song song véi NI, con
BC di qua N(3-2) va vudng géc v6i NI nén ta c6 phurong trinh:
AB:x-2y+6=0; DC:x-2y-4=0; BC:2x+y-8=0
Khi d6 toa d6 diém B la nghiém cua hé:
{x—2y+6:0©{x: 2:> B(2 )
2x+y-8=0 y=4
Khi d6 toa d6 diém C la nghiém cta hé:
X—2y-4=0 x=4
2X+ y—8=0<:> y=0
+ Do | clingla trung diém ctia AC,BD nén suy ra A(—4;1),D(-2;,-3)
Vay A(-41),B(24),C(4,0),D(-2-3)
Bai 5. N(6.-2)

= C(4,0)

A=31) B(?)

D(7) ' ) ' =
+ Tacéo A N cung nhin BD dudi mot gbc vuong nén ADBN 1a tir gide noi

tiép = l/\l\1 = /B\Z
Laicé: C, =B, (vi ABCD la hinh chitnhat)= N, =C,
= ANCD la t& giac noi tiép
Suy ra ANC =90° (vi ADC =90°) hay AN L CN

+ Goi C(2c+5;c) € A, khi do:
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+ Do ABEC la hinh binh hanh nén EN//AC, suy ra phuong trinh
EN:y+2=0

Goi B(b;—2) € NE, khi d¢:
ABCB=0< (b+3)(b-7)-3.(-3)=0<=b?-4b-12=0

b=6 B(6; —2) =N
= = B(-2,-2)
b=-2 [B(-2-2)
+ Do AB=DC = D(6;4)
Vay B(-2-2),C(7;1),D(6;4) d:x-y-1=0
Bai 6.

+ (C) 6 tam 1,(3—-4), ban
kinh R =+2 va (C,) 6 tam
|,(~6;5) vabankinh R, =22

Goi | la tim va R la ban

kinh ctia duong tron (C) can lap.
Goi I (a;a-1) ed

+ Taco (C) tiép xuc trong véi (C;) = 1,1 =|R-R] (1)
(C) tiép xticngoai voi (C,) = 1,1 =R+ R, (2)
+ Néu R> R, khi dé tir (1) va (2) ta c6:

R=1l+R =1, -R, </ (a-3)?%+(a+3)? +~/2 = /(a+6)* + (a—6)> =212
1(0:-12)
R=4/2

—Ja2+9+3=/a?+36 = 6/a2+9=18< a:0:>{

Suy ra phuong trinh duong tron (C) : x> +(y+1)* = 32.
+ Néu R< R, khi dé ti (1) va (2) ta cb:

R=R -1l =1l -R, &+2-/(a-3)%+(a+3)* = /(a+6)*+ (a—6)> —21/2

a2 +9++a? +36=3 (vonghiem vi <> /@’ +9+/a’+36>9>3)
Vay phuong trinh duong tron (C): x* + (y+1)* =32.

380



Bai 7.

+ Goi H 1a tryc tam cta tam giac ABC,

khi d6 CDHE va AFHE Ia cic t& gidc ndi

tiép duong tron F(-2
C =FE

A =E, A?) ¢

o~

Mit khac C, = A, (cing phu véi géc ABC)

)

=

Dodotacod:

Suy ra /E\l = é\z hay EB Ila phan giac cua goc DEF
+ Ta cé phuong trinh ED:Xx-2=0va EF:y-2=0
Khi d6 duong thang phan giac tao boi ED, EF thoa man :
x=2=]y-2es| X Y70
X+y—-4=0
Do D,F nam khac phia so véi EB nén ta dwgc phuong trinh EB la:
Xx-y=0
+ AC di qua E(22) vudng gbc véi duong thang EB:X—y=0 nén nhan
N=Ug, = (L1) 1am vecto chi phuong .
Do d6 AC ¢6 phuong trinh: X+y—4=0

+ Chutng minh tuong tu ta c6 DA, FC lan lwgt la phan giac cua F/D\E, DFE
Khi d6 ta cd phuong trinh BC: x—-2y—-4=0; AB:3x-y+8=0
Suy ra toa d6 diém A la nghiém cta hé :
—4=0 =1
Xy o X = A(-15)
X-y+8=0 y=5

Toa d¢ diém diém B la nghiém cua hé:

X-2y—-4=0 X=-4
= = B(-4,-4)
3x-y+8=0 4

X—2y—-4=0 X=4
Toa dd diém diém C la nghiém cta hé : y = = C(4,0)
X+y-4=0 y

\7357 /\(__];ES)’ E;(-—Zl;ll), C:(£1;()) .
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Bai 8.
+ Goi E latrung diém caa BC, khi d6:
BE = AB
ME:%AB:%BC: BN = AABN = ABEM (c.g.c) = A =B
ME L BC
Ma B, +B,=90°, suy ra A + B, =90° = AHB=90° hay AN | BM

+ TacoBM diqua H (ggj va M(2; -2) nén BM ¢6 phuong trinh: 3x +y -4 =0

Khi d6 AN di qua H (gg) vudng goc véi BM nén AN cé phuong trinh:

x—-3y+4=0
Suy ra toa dd diém N la nghiém cta hé:

X-3y+4=0 X=2
o
X+2y-6=0 y=2

+ Goi A(3a—4;a)e AN = C(8—-3a;-4—a) (do M(2-2) la trung diém ctia AC)

= N(2,2)

Xy =a

8-3a-2=3.(2-x;) ( a+12j
= a+12=>B| &
“4-a-2=3(2-%) Vo= 3

A(-4;0)
—-4=0<a=0=1{B(04)
C(8-4)

Lai co Wéz3§ﬁ<:>{

a+12

Do Be BM, nén ta co: 3a+

Vay A(-4,0),B(0;4),C(8,-4).

Bai 9.

+ Goi B(b;—b-5) e A, va C(7-2c;c) e A,
Do G la trong tdm tam giac ABC nén ta co:

X + Xg + X, =3X%; 2+b+7-2c=6 b=-1 |B(-1-4)
= = =
Ya+VYs+Y.=3Y 3-b-5+c=0 c=1 C(52)
+ Phuong trinh BG:4x-3y—-8=0
Puong tron tam C tiép xtc véi BG nén 6 ban kinh:
45-31-8 9
R:d(C,BG):—| ==
NE+F 5
81

+ Vay phuong trinh duong tron can lap la: (X—5)° +(y-1)° =—.
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Bai 10.

+ Goi | 1la trung diém cua AC,

E la chan duong phan giac trong

cta goc B/Az: vaG,H,P 1an luot

la giao diém cua Bl véi cac

duvong AM, AE, AD . B(?)
Khi d6 AABI cantai A

)
D/ E 1D N

Do AE la phan giac trong cua BAC va DAM ;G la trong tam tam giac ABC

Suy ra PG = 2HG = 2(IH —|G)=2(E—E]=%= IG .

2 3

= PB=1B-(PG+ IG)=§: PB=PG hay P la trung diém cua BG

AD = mAP

+ Lucnay ta sé chira MD = §W . That vay: Dat .
5 MD =nMB
AD =mAP="(AB+AG)=" AB+— AM
- 2 2 3

E:W+W:m+nm3:m+n(m+ﬁ3):nH3+(l—n)m

m m -n m=
Suy ra W AB+ AM = nAB + (1- n)AM < S

273 3
5

Khi d6 W:SWB:%W haym=gm

. [D(2d;4+3d)eDN [MD=(2d-13d+3) .. . .,
oi =J_ , khi do:
C(c;7-c)ed CM =(1-c;c—6)

MD ZEW = 3 54 11<:> = C(6,1)
3d+3=(c-6) —e=

Do M (L1) la trung diém caa BC = B(—4;1)
+ Goi N(2a;4+3a) € DN, khi do:

. 6—2a=3(2a-x =< - _
NC = 3AN < (28-x,) T3 :A(Ba 6;4a+5]
1-(4+3a)=3(4+3a-vy,) 5

3
2d-1=(1~¢) {10d +3c=8 {d —1

i
£
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Khi do:

2 2
AC = 2AB < AC2 = 4AB? & [8""; 24] +(da+4)? = 4{(8‘3‘3* GJ +(4a+ 4)2}

a=0 A(-2,5)
& 624a° +1632=0< U= A[ 350 71)

Vay A(-2;5),B(-4;1),C(6;1) hoic A(—@;—EJ,B(—4;1),C(6;1)
39 13
Bai 11. ) 30)
+ Tacd AABM =AADN (c.g.c)

:{m:m:ngoo

AM = AN
= AMFN Ia hinh vuong D(?) x+y-5=0
Suy ra ACB= AFM = 45° =0
— AFM + ACM =180
= ACMF ndi tiép duong tron
Suy ra ACF = AMF =90° hay AC LCF .
Goi C(c;5-c)e AC = FC =(c;8-c),
khid6é: ACLFC o U, .FC=0<c-(8-c)=0sc=4=C(4])

N

F(0:-3)

+ Goi n—BC:(a; b) 1a vecto phdp tuyén cua BC (a’+b*#0) va ta 6
Ny = (171
Khi dé:

a=0

b=0

@i_ la+b|
V2 Jat b2 A2

Véia=0chonb=1, suy ra ny. =(0;1), khi d6 phuong trinh BC: y =1 // Ox

cos45° = cosACB = ‘cos(@, nAC)

<:>ab:0<:{

(loai—do M la giao cua BC va truc OX).
Véi b=0 chon a=1, suy ra ny. = (L0), khi d6 phuong trinh BC: x=4

Xx=4
Suy ra toa do difm M la nghiém ctia hé : { 0 = M (4;0)

+ Goi At;5-t)e AC= MA=(t—4;5-1). Ta c&: MF =(—4;-3), khi dé:

-
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CD di qua C(4;1) va vudng goc voi BC nén phuong trinh CD:y=1
AD di qua A(L4) vasong song véi BC nén phuong trinh AD @ x=1
Suy ra D(11) = B(4;4).Vay A(L4),B(4;4),C(4,1,D(L)).
Bai 12.
+ Do A(0;3)e(E); B,Ce(E) va AABC céan tai A nén B,C doi xtng

nhau qua truc hoanh OX
2

X

Khi d6 goi B(x,;Y,) = C(X,;—Y,) va o ye=1véi X, <3

2
s o , BC =2|y,|=2y9-%
Goi H la trung diém cua BC = H(x,;0) = 3

AH =[3-x,|=3-X,

+ Ta giac ABC vuodng can tai A nén:

AH :%BCQS—X[):%.%«@—XS =3 :1—52

9
(do %, <3)= y§=£: Yo=tg

+ Do B ¢6 tung dd duong nén ta co: B E,§ va C E;—§ .
55 5 5

Bai 13.
XXy a=5

+ (E):—+—=1:>{ =c=+a’-b*=4.
25 9 b=3

2

2
+ Goi M(x;y,)e(E)=12 2

4 4
MF, =5+ =x; MF,=5-~
1 5% 2 5%
Vi tam giac FMF, vuéng tai M nén :

, 175 , 81

4 Y 4 Y
MF’+MF =FF < |5+=%,| +|5-=% | =4 X =" =V, =—
o+ MF = R, ( 5X0j [ 5&] X =1¢ e

+ Do M c6 hoanh d6 duong nén ta duoc: [ﬂgJ hoac (ﬂ_g]
4 4
Bai 14.

+ Goi phuong trinh chinh tic cta elip (E) c6 dang: —+->5=1 véi
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+ Vi duong tron ngoai tiép hinh chi nhat co s ¢6 ban kinh R=+/34 nén
a’+b*=34
Khi détacohé:

a a 5& c=4

2 2
_C_Na-b 4 (52 _py—16a {a=5
=
a’+b*=34

- - 2 2 =
a’+b*=34 b=3

2

2
Vay phuong trinh chinh tic cta elip (E) la: %+y3:1
2 2
ﬁ_‘_&:l
+ Goi M(xiy)e(B)=1%° 9 . .
MF1:5+§XO; MFz:5—gXo

Vi tam giac FMF, vudng tai M nén:
, 175, 81

4 Y 4 Y
MF’+MF/ =FF < |5+=X%,| +|5-=% | =4 X ="y, =—
1 2 1" 2 ( 5)(0J ( 5X0j 16 yO 16

5V7. 9
4 1

+ Do M c6 hoanh d¢ duong nén ta duoc: ﬂg hodc M
4

4 4

Bai 15.
+ Duong thang A vudng goéc véi duong thang d:3Xx+y-4=0 nén c6
dang: Xx—3y+c=0

Khi d6 phuong trinh hoanh d¢ giao diém cta A va (E) la:

4%% +(X+C)* =36 < 5x* +2cx+¢*—-36=0 (%)

Ta c6 d cit (E) tai hai diém A, B khi va chi khi (*) ¢6 hai nghiém phan
biét hay A'=180-4c? >0« -3/5<c<3/5 (2%

+ Puong thing A cat (E) tai hai diém phan biét: A(Xl; s c)' B(Xz; % CJ

X+ % ==

v6i X, %, 1a nghiém ctia (*) va

Khi d6: AB=,(x, — xl)2 +(X2—
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J10 ; d
=N J720-16¢%, d(O,A) =L
15 ¢, d©.A) J10

C
suy ra: Sug =3©%AB.d(O,A) = 3@%.1£50\/720—16C2.%= 3

< 16¢" —720c* +8100=0<>Cc==+ 3\/2E (théa man (2%))

Vay phuong trinh dwong thang A can lap la 2x— 6y + 3/10=0
hodc 2x—6y—310=0.
Bai 16.
+ Duong tron (T) cd tam
1 (2;1) vabankinh R=3

Goi E la giao diém ctia 47
AC va BD, suy ra DKBH
la hinh binh hanh.

Do d6 E la trung diém e

75 o
cua HK = E(—;—j
2 2

+ Néu AABD vuodng tai A thi ABCD la hinh chit nhat = | = E (loai)
Néu AABD vudng tai B thi AD =2R=6# 32 (loai)
Vay AABD vudng tai D.
22 14 13 11

+ Taco AC diqua H| —;=— | va K| =—;= | nén c6 phuong trinh:
55 55

B(?)

X—3y+4=0
Goi A(3a—4;a) € AC vé6i ae Z, khi do:
INN=R < (3a-6)°+(a-1)°’=9<5a°-19a+14=0<a=1
hoac a:E (loai)
5
Suy ra A(-11)
+ Do 1(2;1) 1a trung diém cua AB = B(5;1)

Do E 1a trung di€ém ctia AC va BD = C(8;4),D(2;4)
Vay A(-11),B(51),C(84),D(24).
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s

Chii y:
Cé thé tim toa do diém A theo cach trinh bay sau:

Toa d) diém A la nghiém cua hé

x-3y+4=0 =y A(-11)
= = —1
(x-22+(y-12=9" |x=Z;y-2

Bai 17. 4x3y=3=0

+ GoiE la giao diém cia MN va AD, B(?) \M c(?)

khi dé:ED=lMC=1.EBC=EBC
2 23 3

:%AD:AD:ZSED(*) \
+ Do A thudc duong théng AT) E
X-y+9=0= A(a;3a+9) 3x-y+9=0
Do E thudéc MN :4x—-3y—-3=0 = E(3b;—1+4b)
Khi do N

. 1-a=3(1-3b) a-9%=-2
() =1 3-(3a+9) = 3[-3— (-1+ a)] C}{a—4b=—2

D(1:-3)

b=0
<:>{ = A(-23)
a=-2

+ CN diqua D(%;-3) vavudng goc véi AD nén c6 phuong trinh:
Xx-2y-7=0
Khi d6 toa d¢ diém N la nghiém cua hé:

X-2y-7=0
4x-3y-3=0

Do D 1a trung diém ctia CN nén suy ra C(5;,-1)

X=-3
<:>{ = N(-3,-5)
y=-5

[ — Xg—5=-2-1 Xg =2
+ Talaic6 CB=DA< S = B(25)
Vg +1=3+3

B:

Vay A(-2;3),B(25),C(5,-1). Y
Bai 18. o

+ Goi phuong trinh chinh tac cta elip / \
2 2
(E) c6 dang: Xz +Y _1véia>b>0

2
a~ b F 0 F X
['a cd chu vi hinh ch® nhat co s& 1a
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+ Goi M (0;b) la dinh ctia (E) ma MFF, 1a tam giac déu, khi do:

MO:@<:>b:x/§c<:>c:i ()
2 V3
Mit khac ta c6: @ =b® +¢? (3)
2
Thay (1), (2) vao (3) ta duoc: [4(2+\@)_sz _p? +%:> b=4/3=a=8

Vay phuong trinh (E): X—2 + y—2 =1
' 64 48

+ Phuong trinh dudng tron (T) c6 dang: X° +y* = R?

Puong tron (T) cit (E) tai bon diém phan biét A B,C,D.

Do (T) va (E) déunhan Ox,Oy lam cdc truc doi xing nén ABCD 1a hinh
chi nhat.
B(-xy)
C(=x-Y)

Khi d6 hinh chit nhat ABCD thanh hinh vuéng thi:
AB=BC < [2x|=|2y| & x* = y*

Do Ae(T)N(E) nén X,y thoa man:

Goi A(XY) :»{

X4y =R ) LR
2 2 X =y =—
LA A N 2 g3
64 48 RR R 7
2 _\2 PPy
X =Yy 264 248
\ \ N A A o2 o (2 384
Vay phuong trinh duong tron (T) canlapla X“+y =
Bai 19. A(1:2)
+ Goi E doi xing voi A qua x+y-1=0

CD, khid6 E€ BC

AE di qua A vavudng goc véi

CD nén <6 phuong trinh:
Xx-y+1=0 B E

Suy ra toa do giao diéfm H cua AE va CD la nghiém ctia hé:

X-y+1=0 x=0
= = H(0;1)
Xx+y-1=0 y=1
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Do H la trung diém ctia AE = E(-10)

+ Goi C(Cl-c)eCD=M (%”3;;)

Do M e BM :»2.%1+3;2°+1=0@c=—7:»0(—7;8)

+ Khido BC di qua C(-7;8),E(-10) nén c6 phuong trinh: 4x+3y+4=0
Bai 20.
+ Duong tron ngoai tiep ABC c6 tam
[(6;6) va ban kinh IA=5 nén co
phuong trinh: (X—6)°+(y—6)* =25
Tacd AD diqua A(23),J(4;5)
nén cé phuong trinh: X—y+1=0

Khi d6 toa d¢ diém D 1a nghiém cua hé:
{x=2 q
~Y: _a2_ -3 Q) =
(x—6)"+(y—6) 25c> y - D(23)=A
X—y+1=0 x=9 D(9;10)
y=10

— D(9;10)

+ Goi E la giao diém th hai cia BJ véi duong tron ngoai tiép tam giac
ABC . Khi do:
AmE = EnC L , .
(g6c ndi tiep bang nhau chan cac cung bang nhau)
CpD =DgB
— EnC + CpD = AmE + DgB hay ECD = AmE + DgB (1)
EBD = - sdECD
Mit khéc: 12 2)
DJB = E(AmE + DqB)
Tt (1) va (2) suy ra: EBD=DJB hay tam giac DBJ cén tai D, suy ra
DB=DJ (*
Laics A=A = DB=DC (2%

T (*) va (2%) suy ra: DB=DJ =DC hay D la tdm ctia duong tron ngoai
tiép tam gidc JBC.
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Suy ra B,C nam trén duong tron tim D(9;10) ban kinh DJ = 52 6
phuong trinh : (X—9)° +(y—10)* =50
Khi d6 toa d0 B,C langhiém ctia hé :
X=2
{(x—6)2+(y—6)2:25 - {y=9 3{5(2;9)@(10;3)
(x=9)* + (y-10)? =50 {x:lo B(10;3),C(2,9)
y=3
Vay B(2,9),C(10;3) hodc B(10;3),C(2,9) .
Bai 21.

+ Puong tron (C) 6 ban kinh R= g .

Taco > BN L AC

AB<(C) AM 1 BC ¢
f—
AB=>=R
2

= H la tryc tdm cua tam giac ABC
+ Khi d6 AC di qua A(2;3) va vudng goéc voi BH nén cd phuong trinh:
4x+7y—-29=0
BC di qua B(6;6) va vudng goc v6i AH nén c¢b phuong trinh:
4x—-y-18=0
+ Suy ra toa do diém C 1a nghiém ctia hé:
(155
4x+7y-29=0 T 33 [155_11)
= =C| —;—
4x-y-18=0 11 3 8
=%

A
viy (24
32 8

Bai 22.
+ Toa d) diém A la nghiém cua hé:
{x+y—1:0 <:>{X21:>A(J;O) BX M C
X+2y-1=0 y=0 _
Goi M 1la trung diém ctia BC, khi d6 IM ] x+2y-1=0
di qua | (4;-1) va song song véi duong thang X+y—1=0

Do d6 phuong trinh IM : X+ y-3=0
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Suy ra toa d6 difm M 1a nghiém ctia hé

X+y-3=0 x=5
& = M(5,-2)
X+2y-1=0 2

+ Khid6 BC diqua M (5,—-2) vudng géc voi X+y—-1=0
nén cé phuong trinh: X—y—-7=0
+ Goi B(t;t—7) € BC, khi d¢:

IB:IA<:>(t—4)2+(t—6)2:10@{t=7:[8(7;0)jc(3;_4)

t=3 | B(3-4) = C(7:0)
Khi d6 phuong trinh cac canh cua tam giac ABC la:
AB:y=0; BC:x-y-7=0; CA:2x+y-2=0

hodc AB:2x+y—-2=0; BC:x-y-7=0;CA:y=0.

Bai 23. A?)

+ H la hinh chiéu cia A trén __;_,
BC va M,N lan luot 1a trung
diém cta AB, AC

Goi BNNCM = (G}, 50

M :C—2_].—1=[]

|5 c®

khi d6 toa do diém G 1a nghiém ctia hé:
-2y+1=0 =1
X2ayra=l LT L s
x-1=0 y
A(a;6—a) e AH
+ Goi {B(2b-1b)e BN , khi dé G la trong tam cia AABC nén ta co:
C(Lc)eCM
a+2b+1=3 - a+2b=2
6-a+b+c=3 a-b-c=3

1)

+ Mit khac u,, = (L-1) va BC =(2-2b;c—h),
khi d6: AH L BC<u,, . BC=0<2-2b—(c-b)=0=b+c=2 )
a+2b=2 a=5 A(51)
Tir (1) va (2) tacé hé: {a—b-c=3< Jb=-1=1B(-3-1)
b+c=2 c=3 C(i3
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Bai 24. A7) Spep =12 B(7)
+ Taco AB=2MI

M(3;0) /I I i.\

D(?) ()
AaD=2e - 12 55 Ay =A—2D=ﬁ

AB 32
+ AD vavuong goc véi M|l nén c6 phuong trinh: X+y—-3=0
+ Goi A(t;3—t) e AD véi t<3, khido:
AM? =2 (t-3)°+(t-3)° =2 (t-3)° =1t=2
hodc t =4 (loai)= A(2;1)
+ Do M la trung diém cua AD = D(4;-1)
+ | 14n luot 1a trung diém ctia AC va BD nén suy ra C(7;2) va B(5;4)
Vay A(2,1),B(5;4),C(7;2) va D(4,-1).
Bai 25.
Cich 1:
+ Duong thing BC <6 vecto chi B()
phuong Uy = (1;2) .

Arx—4y+6=0 Ix—y—T=0

Goi AC 6 vecto phép tuyén
N = (ab) véi a?+b? = 0.

¥
Khi d6 tam gidc ABC vudng can tai AD \ M{-L1)

A nén: ACB = 45°

o)

a+2b
PP L B SRR

Ja?+2A/5 2
3a=-b
& 3a%—8ab—30° = 0 < (3a+ b)(a—30) :o@{ .

= ‘cos(nAC : uBC)

a=3b
a=1
b=-3

=n,e=1L-3=n,,=(31)

Véi 3a=-Db, chon {

Vay AC di qua M(-L1) ¢ vecto phap tuyén N,. =(L-3) nén co
phuong trinh: Xx—3y+4=0
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Khi d6 diém A la nghiém cua hé
X-3y+4=0 X=2
o = A(2,2) = AB:3x+y-8=0
X-4y+6=0 y=2
Twong tw ta c6 B(3,-1) va C(5;3).

a=3 —
+ V6i a=3b, chon { 1 = N, =(31), suy ra phuong trinh:

AC:3x+y+2=0
Khi d6 diém A la nghiém cua hé
x=_ 4
{3X+ y+2=0 = 13 — A(_EEJ (khong thoa man)

x-4y+6=0 | _16 1313
13
Vay A(2,2),B(3,-1),C(53).

Cach 2:
Goi A(4t—6;t) vc’yit>g ,suyra MA= (4t —5;t—1).

Vi tam gidc ABC vudng can tai A nén:

[4-5+2(t-1] 1
Jea-5P (-1’5 V2
& 2(6t—7)* =517t - 42t + 26) <> 13t° - 42t +32=0=1 =2

=cos45’ <

ACB =45° = ‘cos(m@)

hodc t = 1—2 (loai)= A(2; 2)

AC:x-3y+4=0
AB:3x+y-8=0
Vay A(2;2),B(3,-1),C(5,3).
Bai 26.

Voi A(2,2) = {

A7)

B(7)

. Ttr d6 ta suy ra duwoc B(3; -1) va C(5;3).
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+ Tasé di chitng minh AM L BD . That vay:

Ta c6: 2AM .BD = (Kﬁ + KIS)(?I—T + Wﬁ) = AH.HD + AD.BH
(vi AH.BH = AD.HD =0)

:mm+(m+m)m = AH.HD + HD.BH

:(M+ﬁ).%:(M+m).ﬁ:E.HD:O

Suy ra AM 1 BD hay AM 1 BD
+ Khi d6 BD di qua E(8,-5) va vuong goc véi AM :11X—7y—5=0nén
BD c6 phuwong trinh: 7x+11y—-1=0

Suy ra toa d6 diém D la nghiém cua hé

X=—=
3x-y-5=0

Y =4 5 =D Z;—ﬂ
7X+11ly-1=0 4

+ DH di qua D(g;—gj va vuong goc voi AC:3x—y-5=0 nén DH c6

phuong trinh: X+3y+1=0
Suy ra toa d6 diém M 1a nghiém cta hé:

1
{x+3y+1=0 X=c

=)
o =>M|=—
11x-7y-5=0 2 5 5
y=——
5
Suyra H(-10) (do M 1a trung diém cua HD).
+ Khi d6 ta c6 phuong trinh BC: x+y+1=0
Toa dd diém C 1a nghiém ctia hé :
X+y+1=0 x=1
y = =C(l-2)=B(-32)
3X-y-5=0 y=-2 @
Vay A(3,4),C(L-2),B(-32). | x+2y-5=0
Bai 27. o
+ Ki hiéu duong cao ké tir A, trung
tuyén ké tit B va phan giac trong ké
tir C 1an luot la: c® B
AH :3x—4y+27=0; BM :4x+5y—-3=0  * W=7=0
va CN:x+2y-5=0
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Vecto chi phuong cua CB 1a @ :a =(3—4), vecto chi phuong ctia
CN 1a Ug = (2-1)
Goi Q = (a;b) 1a vecto chi phuong cia AC véi a®+b” =0

+ Do CN 1a phan giac trong cua ACB nén ta c6:

|2a-b]  [6+4 ) 3b=-4a
= 30 +4ab=0
Ja®+b° /5 545 A “lb=0

Véi 3b = -4a, chon a= 3, b = -4 khi d6 u,. =(3-4) clung phuong véi U
(loai).

Véi b=0, chon a=1=u,. = (1,0)

‘cos(uAC Uy )

~ ot ) =

AC = (6—4m-2n;—6—3m+n)

+ Coi A(-1+4m; 6+ 3m) € AH
oi =
C(5-2mn) CD M (Zm— n+2;3m+—2”+6j
Do u,.,AC cung phuong va M € BM nén ta c6:
—6-3m+n=0 - 3m-n=-6 - m:—1:> A(-5;3)
a(2m-n+2)+5 M0 3 6 am-3n+40-07 |n=3 ~ |c(-1:3)

+ CB diqua C vavuéng goc véi AH nén c6 phuong trinh: 4X+3y—-5=0
Khi d6 toa d6 diém B la nghiém cua hé:

4x+3y-5=0 X=2
=
4x+5y—-3=0 y=-1

Vay A(-5,3),B(2-1),C(-13).
Bai 28.

+ Goi N 1a trung diém cua

= B(2-1

AC, E la chan duong phan giac
trong ctia goc BAC va G,H,P
1an luot 1a giao diém caa BN véi B(?) D E M)
chc duong AM, AE, AD . x-2y+8=0

Khi d6 AABN cantai A
Do AE la phan giac trong cua BAC va DAM ; G1la trong tam tam giac ABC
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— 3 AD = mAP
+ Lucnay ta sé chira MD:ECM . That vay: Dat {ﬁ .
MD = nMB

AD =mAP="(AB+AG)=" AB+— AM
= 2 2 3

E:W+W:m+nm3:m+n(m+ﬁ3):nﬁ3+(l—n)m
6
o

Suy ra gﬁ%tgm:nﬁﬂl— nNAM <
=1-n n=

w|3 N3

5
3
5

Khi d6 m:gm:gm hay ngm

_[D(2d;4+3d)ed [MD=(2d-23d+3) . . _,
Goi L > , khi 6:
C(c7-c)ed CM =(1-c;c—6)

—D:EWQ 3 = 54 11<:> = C(6,1)
3d+3=(c-6) —e=

Do M (L1) la trung diém caa BC = B(—4;1)
Vay B(-41).
Bai 29.

3
2d-1=(1-¢) {10d +3c=8 {d —1

A7)

+ Duwong tron (T) cé tam | (g%} .

Vi AE la phan giac trong cua goc L .

BAC nén E 1a diém chinh gitra cung B(7) (P
BC,dods BC L IE P T

Khi d6 BC diqua N vavudng goc véi |IE nén c6 phuong trinh:
2x+3y+4=0
Suy ra toa d6 diém B,C la nghiém cua hé:
2x+3y+4=0 {x=_2 {B(_Z;O)
5Y Y mse| ) s el
(X_Ej +(y—ZJ T {x:4 {8(4;—4)
y=-4 C(-20)
+ Voi B(-20),C(4;-4), khi d6 AB di qua B va P nén c¢6 phuong trinh
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Suy ra toa d6 diém A la nghiém cta hé :

X=-2
2Xx-y+4=0
{y=0 {A(—Z;O) =B

(x—§j2+(y—1j2=%® =0 ~|aoa T HOY
2 4) 16 {y:4

+ V6i B(4,-4),C(-2,0), khi d6 AB di qua B va P nén c6 phuong trinh
2X+7y+20=0

Suy ra toa d diém A la nghiém cta hé :

_{x:4
2X+7y+20=0 y="%  rA4-4=B

2 2 = __ A 1 :A(——,—j
X—E + y_i :_325 X= 53 A(—%,ﬁj 53 53
2 4 16 53 53
136

1)

Kiém tra voi A[—%;%) ta nhan thdy AE khong phai la phan giac trong
ctia BAC

Vay A(0;4),B(-2;0),C(4,-4) .
Bai 30.

A 5x—-2y-19=0

Xét tam giac MAI ta co:
1 1 1 1 1 1 4 1.1

= + Ly = — = —=
AHZ AM? AIZ T AM2 AH? A2 10 5 5
=Ml =~AMZ+ A2 =+/10

+ Goi M(5+2t;3+5t) e A, khi dé: MI? =10 (2t +3)* + (5t + 2)* =10

— AM =45
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t=-1 M(3-2)
& 2%° +32t+3=0 & _ 3= M (@EJ
29 2929
Vi MAIB néi tiép duong tron duong kinh M| ciing chinh la dwong tron
ngoai tiép tam giac AMB . Do d6:
+ V6i M(3,2) , phuong trinh duwong tron ngoai tiép tam giac AMB::

5’ 1y 5
X—=| +| X+=| ==
2 2) 2
. 139 72 . X \ e e
+ Véi M 2—9,2—9 , phuong trinh duong tron ngoai ti€ép tam giac AMB:

( 197j2 ( 101}2 5
X—— | +| Xx-—| ==
58 58) 2

Vay phuong trinh duong tron ngoai tiép tam giac AMB la:

2 2 2 2
(X_Ej +(X+£j :§ hoéc X_l9_7 + X—1—01 =E.
2 2 2 58 58 2
Bai 31. o
. N2D gy

<

M{=2;-1) I

A() D

+ Goi | lagiao diém cua AC va BD, khi d6 | la tdm ctia duong tron ngoai
tiép t& dién DMBN. Suy ra IM =IN
+ Goi I(7t;t) € AC, khi dé:

IM? = IN? & (7t +2)2 + (t +1)° = (7t —2)> + (t +1)° = t = 0= 1 (0;0)

+ Tacd BD=2|N:2@:@AC:AC:5&:>|A:|C:£

2
Khi d6 A ,C thudc duong tron c6 phuong trinh: X* + y* = 2—25
Suy ra toa dd diém A,C la nghiém ctia hé :

7 1 71 7 1
2 2 N 22 2 2
1
2

=
x2+y2=§

|
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Vay A Zl ,B —Z;—1 hodc A —Z;—1 ,C Zl .
2 2 2 2 2 2 2 2

Bai 32.
+ Do G la trong tam tam gidc ABC nén: A Axsy—T=0

- 1- XA:&(l_ﬂJ
AM =3GM < 3
1-y,=3(1-1) o

XA =2 . 1 I
= {YA :l:> A2 B(?) T AM(ED) 1 (]

AC di qua A(21) va vudng géc véi duong thing X+y—7=0 nén cé
phuong trinh: X—y-1=0

B(b;7-b)eA S .
Goi ( )€ , khiddé M 1a trung diém ctia BC nén ta cé:
C(cc-)e AC

Xg + X = 2X,, b+c=2 b+c=2 b=3 B(34)
= = = =
Vg + Yo =2Yy 7-b+c-1=2 b-c=4 c=-1 |C(-1-2
Vay A(21),B(34),C(-1-2).
Bai 33.

+ Goi |,R 1an luot 1a tAm va
ban kinh cua duwong tron (C)
Goi H,K 1an luot 1a hinh n—

chiéu vudng gbéc cua | trén

M

K Arx—y-1=0
truc Ox,Oy. 0/ 0 i
Goi I (t;t—1) ed, khi d6 N
t {|H:d(|,0x)=|t—11 AB=2AH = 2JR? — IH? = 2,/R? — (t - 1)?
a :
IK =d(1,0y) =|t] MN = 2MK = 2JR? — IK2 = 2J/R? 12

She = 1IH.AB=|t—]NR2—(t—1)2 =12

AB ~ A5
2
=

Sun :%IK.MN :|t|\/R2—t2 =12 (*)

Suy ra: |t—1/RE - (t-1)? =[t|VR* —1* & (t-D?[ R - (t-1)* ] =t*(R* - t?)

e R[-(t-1) |=t'~(t-1)" & @-)(R -2*+2-1)=0

GER  SENYT NERR MM GGmmam BEMR  MRED oodiamn s g g
ot d E e G, RN ol HEE G GEEE M f
i H G R o e f
i e Rt i et Tt f
S e co e o L f
i Gt GRS GnuSh, B o H e f
S GEESNMESSE M e SETMEhGSR e i o f
o e e e o i, A i f
MR SHSSOOUSSR NS S R GRS e £ i o f
GRS GE, B EEER SEROUUGa R U WL e HEE EEeana e
HhEE EEm BER BEE &E R, i i i it ct



RP=2t"-2t+1
+ V(’yit:lzn(i;
2 22
1 2
Khi d6 phuong trinh ctia (C) la: ( _Ej +(y

Véi R? = 2t* — 2t +1 thay vao (*) ta duoc:

t?-t-12=0 [t=4
|t|.|t—]4:12<:> =
t?—t+12=0 |t=-3

1

2

lj Thay t:% vao (*) ta duoc: R? =

;

.Vaoi t:4:>{

2305

2305

4

1(4,3)

R=5 '

Khi d6 phurrong trinh cua (C) la: (x— 4)2 +( y—3)2 =25.

I1(-3,-4)

Véi t:—3:{

Vay phuong trinh (C) can lap la:

3y
2 y 2
hodc (x+ 3)2 +(y+ 4)2 =25.
Bai 34.

2305

——— hoac

(x—4)" +(y-3)" =25

+ Puong tron (C)) ¢6 tam 1,(0;2) vabankinh R =2
buong tron (C,) ¢6 tam 1,(-2,-9) vabankinh R =7

Goi |, R 1an lwot la tam va ban kinh cua duwong tron (C) .

Do (C) tiép xtic ngoai vdi hai duong tron (C)) va (C,) nén ta cé:

II=R+R o
{IZI:R2+R3|2|_|1|_R2 R=5

Goi I (t;7—2t) ed, khi dé:

LI =11 =5 |J(t+2)% + (2t —16)> —Jt? + (t—-5)° =5

& /5t% — 60t + 260 = \/5t% — 20t + 25 + 5 <> /5t2 — 20t + 25 = 21— 4t

<2

4
11t? —148t + 416=0

=

\Y%

Q>

y phuong trinh duong tron (C) cén lap la:
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(x=4)?*+(y+D*=9

R
o
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ey

. Khi d6 phuong trinh cua (C) la: (x+3)* +(y+4)* =25
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Bai 35.
2 2 N 0

Do 2—5+§ <1 nén M nam trong (E), suy ra moi duong thang qua M déu
cat (E) tai hai di€m phan biét
+ Néud di qua M (1; 2) va song song v6i Ox hay d ¢6 phuong trinh X =1thi
trung diém cta AB la diém | (1;,0) khong thudc duong thing y = 2X (loai)

Do d6 goi phuong trinh duong thang d di qua M (2;1) c6 hé s& goc K c6
dang: y=k(x-2)+1

Khi d6 toa do0 A, B la nghiém cua hé:

y=k(x-2)+1 {y:kx—2k+1
X )/2 A 2 2 2 *
£+3=1 (25k? + 9)x? —50k(2k —1)x + 25(2k —1)> = 225=0 (*)
+ Goi A(X; Y,),B(X,;Y,). Ta co:
50k (2k —1)
:m: | (25k(2k—1)_ 9-18k
2(9-18k) 25k* +9 '25k*+9
WY oo
9-18k  50k(2k -1)
25k +9  25k%+9

j : 1a trung diém cua AB

+ Khidé: | eA e & (2k—-1)(50k +9) =0

o d'y:—3x+%

k=e—— |d:
50 50" 25

Vay phuong trinh duong thang d canlapla y= % x hoac y= —% X+ %

Bai 36. ¥
+ Duong tron (C) ¢ tam O(0; 0)
vaban kinh R=2v2.
Goi A(a;0),B(0;b) v6i a>0,b>0.
Khi d6 AB c6 phuong trinh:

5+X=1<:>bx+ay—ab:0
a b

+ AB tiép xtic vdi (C)

dh

|

o]
)

oy
N

o]
N

oy
N

Il
%
4
%

+
=
i
i

{)

N
+
O

N

|l
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Suy ra S,,; nho nhatbang 8 khi a=b=4
+ Vay phuong trinh tiép tuyén can lap la: X+y—-4=0
Bai 37.
+ Goi M, N lan lwgt la trung A4
diém cua AB,BC. 35— y—9=0

Do M,N 1an lwot ndm trén cac

duong 3x—y-9=0 va x+y-1=0 nén
M (m;3m-9 H 7 c(?)
goi{ ( ) B(?) A

N(n;1-n) x+y-1=0
= B(2m-3,6m-14) = C(2n—-2m+ 3,16 — 2n— 6m)
+ Taco
CeCM & 3(2n-2m+3)-(16—-2n-6m)-9=0<8n=16< n=2= N(2-1)
+ BC di qua N(2—1) va vudng goc véi duong thang X+ y—1=0 nén BC
c6 phuwong trinh: X—y—-3=0
Khi d6 toa d6 diém C la nghiém cua hé:
{x—y—3=0 @{X:3:>C(3;0)
3X—y-9=0 y=0
Do N(2;-1) 1a trung diém ctia BC nén suy ra B(1;,-2).
Vay B(-2),C(30).
Bai 38.
+ Do A thudc tia Oy nén goi A(0;a) véi a=0
Khi d6 Ae(T) © a’-2a-8=0<« a=4 hoic a=-2 (loai), suy ra A(0;4)
+ Goi C(-5c;c)ed, khid6:= C(Ce(T) < 25¢° +¢” +20c—-2c-8=0
c=-1 |C(E-)
<13 +9%c-4=0< 4= C( 20_4)

C= ’
3 13

13
Do C c¢6 hoanh d6 1a mét s6 nguyén nén C(5;,-1).
+ AB di qua A(0;4) va vudng gbc véi d:x+5y=0 nén AB c6 phuong
trinh: 5X—y+4=0
Khi d6 toa d¢ diém B la nghiém ctia hé:
S5Xx-y+4=0 x=0y=4 B(0;4)=A
= =
X*+y —4x-2y-8=0 |[x=-Ly=-1 |[B(-1-))
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Bai 39.

A(=3:5) B(?)
+ Tacd Sy, =AB*=25= AB=5

Tam gidc ABl vudng can tai | — Aix=y=5=0

nén ta co: AI=E=i I

2 2

+ Goi | (t;5—t) e A véi t >0, khidé: 5=125 c
D(?) (2)

t:
AI2:§<:>(t+3)2+t2:§<:>4t2+12t—7:0<:> Lonzé

22
===
22
Do | 1a trung di€ém ctia AC, suy ra C(4;4)
+ BD diqua | vavudng gocvéi AC nén c6 phuong trinh: 7Xx—y+1=0
Goi B(b;1+7b) € BD, khi dé:
2 2 _ .
Al =Bl @(b—lj {”"ZJ -5, |b=0_, | BOD
2 2) "2 7 lb=1""|B@9
Do | la trung diém ctia BD nén B(0;1) = D(18) va B(L8) = D(0;1)
Vay B(0;1),C(4;4),D(L8) hodc B(18),C(4;4),D(0;1) .
Bai 40.
A

A()

A

MO.2)\/B H C
A x=3y+4=0
A 3x+y+2=0 -
+ Vecto phap tuyén cua A, A, 1an luot la a =(31 va n? =(1-3)
Ta c6 EI‘TZ =0= A, L A,, suy ra tam gidc ABC vudng tai A.

Do A;NA, ={A} néntoa d9 diém A la nghiém ctia hé :

3X+y+2=0 x=-1
= = A(-11)
X-3y+4=0 y=1

+ Goi H Ia hinh chiéu vudéng goc ctia A trén BC, khi dé:
1 N 1 1

5

AB 2 Y o\ DUN o e e o o GOOh  HOSGIRNNS LRoenoe
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a vuodng

\

1643
13

2-Y,
%

M hay A diqua M v

L16V3 x>0

nho nhat hay AH 16n nhat.

1
AH?
0

AM < H
2%, va chiéu cao h

ol X, >

7

at khi

Yo = V3% & ¥ = 2-V/3% = B(%;2- V3%,
(a5

nho
_l’_

16

AM véi AM = (11
Khi d6 phuong trinh A la: X+y—-2=0

41.
+ Do ABC la tam giac déu va A(0;2) nén B,C d6i xiing nhau qua truc tung

1
AC?

2
169

+
7683

EE:ZE% 2

1

AB’
Ma ta c6 AH<AM = AH

B06: Yo) = C(=%3 ¥o) v
+ DO dai tam gidc déu ABC la a

Suy ra
Khi d6 h
Vay Sy

goc voi
i

A

nén goi
X
+ Tacoé Be(E) <

)
Il m+mW++u
ety

ety

] e

STHEEENE R
Hhane

S

=

oy

+++++++
R
Lhiin

Pty

NG

Goi H la giao diém cua BC va Al .bat Al =a>0

Ta co:

R:

.
H|
C

e

ettt

Alx+y+
2
a~ -5

Al

T
e
o
ey

i

i

o1
Lo
ey
R
Il SRR

R

A
A% —1B?

S
a

A

+
++
e i
e i
i
E
g
gk

2

av =28
Al

2
IH=1B

ettty

+ DPuong tron (T) c6 tam 1(1;2) va ban kinh IB



2 g [5(a?-5
+ Sg.=AHBH=-2=° ( ):8<:>5
a a
& 5a° ~139a’ + 375a% — 625= 0 < (a? — 25)(5a" ~14a+ 25) = 0

saz5—20 4 5 A =5

+ Goi At;—t—2) e A, khi do:

(a2 - 5)3 =644’

t=1 A(L-3
A?=25c (t-1)° +(t+4)° =5t +3%-4=0= = €3
t=—4 | A42)

Vay AL —-3) hoac A(—4;2).
Bai 43.
Cach 1:
+ Toa do diém B la nghiém cta hé:
X— 2 - 4 - O X= O ¥
y o — B(0:-2) 40)
7X-4y-8=0 y=-2
+ Goi Ny, = (a;b) 1a vecto
phap tuyén cta duwong thing CG
Ta c6 BC, BG 14n luwot co vecto
phép tuyén Ngc = (,-2), Nys = (7;-4)
Do AABC cantai A nén:

|a—20) 15

= =
NN =

< 13(a— 2b)® = 45(a” + b*) < 32a’ + 52ab - 7b* =0

8a=hb

8a—b)(4a+7b)=0
il )(4a+7b) ©{4a=—7b

GCB = GBC < |0os{Mec e

= ‘cos( Nac s Nae )

+ Véi 8a=Db, chon a=1,b=8, suyra @: %8).

Khi d6 CG di qua E(—Z; %j va c6 vecto phép tuyén ng =(18) nén cb
phuwong trinh: X+8y—-4=0
= C(4,0)

—2y-4=0 —4
Suy ra toa d6 diém C 1a nghiém ctia hé: {X y {X

=
X+8y-4=0 y=0
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Toa dd trong tam G la nghiém cua hé:

4
X=—
7X—-4y-8=0
y p 3:>G fpl
X+8y-4=0 1 33
y=—
3
X =3%; — (X5 +%.)=0
yA:3yG_(yB+yc):3
+ Véi 4a=-7b, chon a=7,b=-4,

Khi d6 { — A0;3)

suy ra ng = (7,-4) cung phuong véi @ (loai)
Vay A(G;3).
Cich 2:

= B(0:-2)

x—2y-4=0 [x=0
+ Toa do diém B 1a nghiém caa hé{ y {

<~
7x-4y-8=0 y=-2
+ Ké EF //BC (F € BG), khi d6 phuong trinh AC)

EF:x+2—2(y—%j:0<:>2x—4y+7:0 Tx—4y-8=0

Suy ra toa 6 diém F la nghiém ctia hé : E;'d_z;%\l

.

2x—-4y+7=0 x=3 13
= 13=>F| 3—
7x-4y-8=0 y="— 4

B M C

Suy ra toa d6 do trung diém | cta EF la | (% 2}

+ Do AABC can tai A nén | e AGLBC, suy ra phuong trinh
AG:2x+y—-3=0
2x+y-3=0 |*7

=
7x—4y—-8=0

Toa dd diém G la nghiém cua hé {
y =

Wik wls
(®)
VR
w| s
wlk
N——

Toa dd diém giao diém M cua AG va BC la nghiém cta hé:

2x+y—-3=0 X=2
=
X—2y-4=0

oM@

+ Tacé AM =3GM = A(0;3). Vay A(0;3).
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Bai 44.
a=10
+ Elip (E) c6 {b—S = c=+a?-b? =5/3 = FF, =2c=10/3.

2 2
X% g

+ GoiM(x,y,) e(E)= |10 2

NE NE

c 3 c 3
MF =a+—%, =10+—x,; MF,=a-—x,=10—-
1 aXo 5 X 5 aXO > X,
Khi d6 ta c6: F,F? = MF? + MF? — 2MF,.MF,.cosF,MF,

PN (10\6)2 = (10+§x0j2 +(1o—§xojz - 2(10+§x0](10-§x0}c0s120°

<:>300:200+gx§ +100—§1x§<:>x§:0<:>x0:0
+ Thay X, =0 vao (*) taduoc: Y. =25« y, =5

Vay M (0;5) hoac M(0;-5). A

Bél 45. -2
M A &2 Ap3x+y+5=0

22

A, 3x+y+1=0
ml O :

B H
+ Goi H la hinh chiéu vudéng géc ctia A lén A,.

Chon M (0;-5) € A,. Nhan thay A,//A, nén ta co:

BH _VAB’-AH? 2

AH = d(A,A,) =d(M,A,) =— = cos ABH = o1

J10 AB AB J5

+ Goi nj = (a;b) 1a vecto phdp tuyén cia AB (&’ +b’ #0). Ta co n: =(32

2 |3a+b|
V5 Ja?+p?A10

~b
 a® + 6ab— 7 :Oc(a—b)(a+7b):0©{a

Khi d6 : cosABH :‘cos(ﬂ,n:) =S < 8(a+b?)=(3a+b)?

a=-7b
+ Véi a=b,chon a=b=1= I’TA:(IL'l),
suy ra phuong trinh A:X+Yy+1=0.
+ Véi a=-7b, chon a:7,b:—1:>n—A:(7;—1),
suy ra phuong trinh A:7X-y-9=0.
Vay phuong trinh A canlap la: X+ y+1=0 hoac 7x—-y-9=0.

s
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Bai 46. B(7)

+ Toa d) diém B la nghiém cua hé

2x+y-3=0 x=1
=

X+y-2=0 y=1

Khi d6 AB di qua B(11) A\ z\ '

Ayix+y—2=0

=Bl mey

)
va M (2;1) nén c6 phuong trinh: y=1

A 2x+y=3=0

+ Goi N la diém d6i xing véi M qua A,= N eBC va phuong trinh
MN:x—y-1=0
Suy ra toa do giao diém H cua MN va A, 1a nghiém cua hé:

=5 3.1
i:> H(EE) = N(0) (vi H 1a trung diém ctia MN )

{x—y—l:O
&
X+y-2=0
2
Khi d6 BC diqua B(L1) va N(L0) nén c6 phuong trinh: X=1
A(g;l) € AB 0
+ Goi (ard) e (@>0) = | (a_+1yc_+l] :1a trung diém cua AC
C(Lc) e BC 2 2

Taco led, 221,81 3 0 co3-2a= (—a+1;2—a]
2 2 2
+ Do duong thing x =1 vay =1 vudng goc nén ABC =90° hay tam cua
duong tron ngoai tiép tam giac ABC chinh 1a trung diém | ctua AC

2
= IB=R=\5 '8225@’(%1) +(a-1)°=5

=3
<:>(a—l)2:4<:> a Lonaz?;
a=-1

Suy ra c=-3= A(3.1),C(L-3).Vay A3 1),B(L1),C(L-3).
Bai 47. xg <0
+ Goi F 1adiém d&ixtng véi E qua 28 F ¢
BM = FeBC va phuong trinh

I
=1

Ax—v+2
I Ax—yp+2

EF :x+y-1=0
A e aw . E(-LD)
Suy ra toa d¢ giao diém H cuaa \

EF va BM langhiém cua hé: am M ' D(?)
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13

X+y-1=0 - ,
{ Ty & 32 =H [—E,EJ = F(0;1) (viH la trung diém cta EF)

X-y+2=0 3
2
+ Goi B(b;b+2)e BM véi b<0,
suy ra BE = (—1-b;—b) va BF = (-b;—1-b)
Khi do:

b=-1
AB di qua B(-11) va E(-12) nén c6 phuong trinh: X=-1

_ _ b=0
EBF = 90° < BE.BF = 0> 2b(1+b) :o@[ _b<0 1o -1

2 2
D(d;9-d) e A

d-1a-d+9

_1 M _—

+ Goi {N LB ( j
AD =(d+19-d-a)

Ta co:
M e BM d-1 a-d+9 - o (2d-a=6 (d=5 (D(54)
- o4 2 2 = & =
ADBE=0  |g 4 a_o d+a=9  |la=4  |A(-14)

+ Tacé DC = AB= C(5,1)
Vay A(-14),B(-11),C(52),D(5,4).

s

Chii y:
Ngoai cach tim toa d diém B & trén cac ban c6 thé tim B ba‘“mg cach viét

phuong trinh duong thing AB di qua E(-12) va tao véi BM gbc 45°
(thudc Bai todn 6.2). Sau d6 tim giao diém caa AB va BM .

Bai 48. 3)
+ Goi AC giao véi DB,DM x-y—21=0
lanluwot tai |, N . d-3x+y-2=0

Suy ra N 1a trong tdm
cua tam giac BCD, do dé:
2

CN =—ClI =E.1.CA=1CA
3 32 3

— CA=3CN = CA=3CN
A(a;2-3a)ed

Goi p
N(b;b—2) e DM

A

+++++++

410



-

J

= D(5:3)
A(2;3)
1313

5

5 = A(-15)
y=3

3

|

h Xx-2y+1

AT

)

X
7

13

{b
in
3

a=1

6 phuong tr
X-2y+1=0

2-5a
a

=

0
Oc{

2

)

=H (Za;

2a . Do d6 H(2a;h)
6

a-3b=-6
3a+3b

en c

X—-y-2
Ay
(2a+15a-2)

A

2-5a
3

_

4a 5a+3h
ta cO BA

)
ASx—-2y—4=0
3

41 AC ni

3

=
-2+3) {

+ Suy ra toa do trung diém | caa AC la | (L1)
+1

ong goc v
va

2a 5a-

3(b
-?g_i

Do AH L BC nén phuong trinh AH : X

H la tryc tam tam giac ABC = CH.BA=0

A

3

l<b
6

2-5a
14.9
13'13

t tinh

ong ma

_ 2
_Ga-2) 132220047

a-3=3b-3)

2-3a+3

“|
(2a-1

=2

Do B,C ¢6 vai tro nhu
B(-10)
C%0)

t gia st

—1:{
+ Goi A(2a;5a-2)e A= G(

Suy ra CH

7

Suy ra toa d6 diém D la nghiém ctia hé: {
& (2a-1)(2a+1])

Khi d6 BD diqua | vu

\]é)] /\(__];55)1 ES(__EE __])1 [)(ES;:B) .
Bai 49.

Ma K 1la trung diém cua GH = K(

Vay A(2;3) hoac A(

Khi do:

+ Khidé KeOxm 2F3-2_ 4y

+ Goi B(b;0) e Ox= C(-b;0),

khi &6 BC
nhau nén kh
ong qua

b

t

FR ]

M R

P

s
i

i
S

i
i

i
I

3
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Bai 50. B(7)
+ Goi N la diém doi xting
v6i M qua d,= Ne AC va
phuong trinh
MN:x+y-2=0

Suy ra toa d¢ giao diém H

a?)

ctia MN va d, la nghiém caahe:  4®

d3x+4y+10=0
X=
{x+ y-2=0

1
2 1.3 N e s N
= = H(—,—J: N2 (vi H la trung diém caa MN)
Xx-y+1=0 _3 22
2

+ Khi d6 AC di qua N va vudng goc v6i d; nén AC cé phuong trinh:
4x-3y-1=0

= A(4;5)

4x-3y-1=0 —4
Suy ra toa d6 diém A la nghiém cta hé { XSy {X

X-y+1=0 y=5
AB di qua A(4;5) va M(0;2) nén c6 phuong trinh: 3X—4y+8=0
Suy ra toa d6 diém B la nghiém cua hé

3x—dy+8=0 |X° 732 1
& 1=>B|-3—=
W+dy+10=0 " |y=-7 4

=1
+ Phuong trinh AC viét dang tham s6& {X +itt:>C(l+ 31+ 4t)
=1+
t=0 C1y
Khi d6 MC=+2 < (3+1)°+(4-1)° =2 25" -24=0<| 2= [31_33,)
25 25'25
1 1 31 .33
Vay A(4;5),B| -3-=|,C(1;1) hodc A(4;5),B| -3-=|,C| —;—|.

y A9 -3 |,can hoie A@9),8(-3-7 ) ¢ 52
Bai 51. A(-56) 26
+ DPuong tron tam | (L 3) ban
kinh R=1A=5 <6 phuong
trinh (x-1)*+(y-3)?=25 70:3)

Theo dinh 1i sin trong tam gidc ABC
BON/H c(?)

SHR:A e e dix+2y-3=0

LA\ s Em

R\ fham
Lo d E . .
e i H G .
S A, i S s
i i o e
S R i i f
o f o i o i, A i
e N i i i f
G GEm, R Ee i e s cenn
HhEE  EER HEE i i s



Khi d6: S = %AB.AC.sin A= % AH.BC = AH = AB.AC.%A = 60\/5.% =6J2

+ Goi H(3-2t;t) ed vdi t € Z, khi do:
AH2 =72 (2t—6) + (t—6) = 72

t=0
S5 -36 =0 | 362 5t —0= H(30)
"5

+ BC diqua H vavudng gocvéi AH nén co phuong trinh: X—y—-3=0
Suy ra toa d6 diém B,C la nghiém cua hé:
X-y-3=0 x=Ly=-2 x3<% _[B(-2)
{(x—1)2+(y—3)2=25©{x=6;y=3 {0(6;3)
+ Tacé AB=DC = D(2,11) . Vay B(,—2),C(6;3),D(2;11) .
Bai 52.
+ AM di qua M(4;7) va vudng gbc
véi EB nén 6 phueong trinh:
3x-4y+16=0

Suy ra toa d¢ giao diém K cua

E(-8:8) D

AM va EB 1a nghiém cuia hé: M(47)

16 .

3x—4y+16=0 = 5 ( 16 8} \ 01 ¢
= = K| —-—;=

4x+3y+8=0 8 55 dr23p28=0

y=— - o

5
AC_#0_

+ Do DE//OC =2 1= AC = AE = ABEC céan tai B = CBA=EBA
Suy ra EB 1a tiép tuyén cua duong tron (A, AO)

Khi d6 goi ABNHO={H}, suyra H la trung diém cia OK = H (—ggj
AB di qua H vavuodng géc véi OK nén co phuong trinh: 2Xx—y+4=0

Suy ra toa d6 diém B la nghiém cta hé

2X-y+4=0 X=-2
= = B(-20)
4x+3y+8=0 y=0

AC diqua E vasong song véi OK nén c6 phuong trinh : X+2y—-8=0

S toa d0 diéfm A la nghié 1a hé x=0 A(0;4
uy ra toa do diém anghiém cua hé = A(0;4)
=.4 .
ek ] T e o ek e P R
M T SRR W S S, SR S S
S S o St SR, Sy o, S
by L b o S R ik bt B, S
GELT i GhGD fEER  GUGNGGUNG.  Gnn i cheie mar 413



Do A 1a trung di€ém ctia CE = C(8;0) = 1(3;0) la trung diém cua BC

+ Tam gidc ABC vudng tai A nén duong tron ngoai tiép tam gidc ABC c6

tam 1(3;0) vaban kinh IA=5 c6 phuong trinh : (x-3)* + y* =25
Vay phuong trinh duong tron can lap 1a: (x—3)* + y* = 25.

Bai 53.

+ DPuong tron (T) ¢6 tam 1(2;,-3)

vaban kinh R=2.

d

Nhéan thdy A,B déu thudc (T)
va AB la duong kinh cua duong

tron (T).

Goi K 1a hinh chiéu vudng goc
caa P lén QM

Khi d6 trong tam H caa tam
giac MPQ la giao cia PK va QA
+ Xét tam giac PHQ ta c6 PA,QK la cac duong
caonén M la trong tam tam giac PHQ
Suyra HM 1L PQ= HM // Al .
Ma | la trung diém cua MN nén Al :%HM
Goi | ' la diém d6i xting cia | qua A= 1'(21)
Khi @6 IMHI ' 1a hinh binh hanh= | 'H = IM =R=2
Goi I (t;2t—7) ed, khi do:

t=4

=
18
5

I'M?=4c (t-2°+(2-8)°=4<5°-36t+64=0=

Bai 54.
+ Phuong trinh OA la: 2x—y=0

16, 3

—_— -

Vay H(4;1) hoac H( c

0(0:0)

H(41)

16 3

(59

, 1 1
+ Taco SOA:ZSbABC :2.4:1

— d(1,08) = o _

B(7)

£
£
&

G

g s R G e
i H G co st R e i o e f
i e Rt i et Tt f
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Goi I (t;1-t) e A, khi dé:

t=1 1 (1 0)
2 _[2a-@-y 2
d(1,08) =2 =27 2 i3 g2
(1,0A) \/EQ NG \/§©| =2« 1= '(_}?ﬂj
3 33
Do | 1a trung diém cta OB va AC nén
+ Vi 1(L0)= B(2,0),C(L-2)

+ Véi I(—E;ﬂj: B[—E;g ,C(—§;
33 33 3

3
A y 28
Vay B(2;0),C(1-2) hoac B(—E;éj

Bai 55.
+ Duong tron ngoai tiép tam giac
ABC tim I(L7) va ban kinh
R=1A=5 nén ¢6 phuong trinh:
(M: (x=-D*+(y-7?*=25

Goi D la giao diém thi hai

S_ABZ‘ = 43}5::

()

cua phan giac trong cua goc A véi (T).
Khi d6 toa d¢ diém D 1a nghiém cua hé:

{x+ y-1=0 {x:—Z;y:3 {D(—Z;S)
= =
(x-1)?+(y-7?=25 |x=-3y=4 |D(-34)=A

x+y-1=0
= D(-23)

Do AD la phén gidc trong ctia goc A nén D la diém chinh gitra cung BC
Suy ra ID L BC = DI =(3/4) la vecto phap tuyén cua BC
Khi d6 phuong trinh BC ¢6 dang 3x+4y+m=0

+ Tacd S, =4Sy @%d(A BC).BC =4%d(| ,BC).BC < d(A,BC) = 4d(l,BC)

m=-39
< |m+7=4m+31 < oo 131
5
Vay phuong trinh BC 1a 3x+4y—39=0 hodc 15x+20y-131=0.

|-9+16+m [3+28+m|
= =4, 5
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Bai 56.

+ DPuong tron (T) ¢6 tam [(L-2) va

bén kinh R=+/5
Vi Ae(T) va tam giac ABC vuéngﬂ(zzn)

tai B nén AC la duwong kinh ctia (T) '
Suy ra | la trung diém cua

AC = C(0;-4)

+ Goi B(a;b), khidé Be(T) < (@a-12 +(b+2)? =5 (*)
Phuong trinh AC:2x—-y—-4=0

2a-b-4
Ta cé: d(B,AC) = 2Spac = | | _ 24

AC J5 25

+ Véi b=2a thay vao (*) ta duoc:

B(?)

()

b=2a
b=2a-8

©|2a—b—4{:4c{

a=0=b=0 B(0;0)
(a-)*+(2a+2)*=5<5a*+6a=0< 6 12= B( 6 12)

a=——=b=-—
5 5

+ Véi b=2a-8 thay vao (*) ta duoc:
a=2=b=-4 B(2-4)
(a-1)?+(2a-6)°’=5<5a"-26a+32=0< 16 8= 8(16' 8)

a=—=b=-2
5 5

’

5 5

Vay B(0;0),C(0;—4) hoac B(—g;—gj,C(O;—@; B(2,-4),C(0;,-4);

16 8 _
B(E,—g),C(O, —4) .

Bai 57.

+ Duong tron (C) cé ban kinh R=2 va Ae (C)
Goi AA' la duong kinh caa (C)
= AA'=2R=4 va R'=AN

voi R'e (0;4) 1a ban kinh caa (C')
Goi AAMMN ={H}.

2 12
Xét tam gidc AA'N tacd: AH = i’: R

GhER  aEDYT SRR mamr Gmmam VEmER G oot s g g
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+ Khidétacd

= AH.HN =

SAM N

R|3' ’16_ R|2 3\/:__3 RI2 Rl2 RI2 2
=== | ——(16-R?) 1)
16 16 3 3 3
Ap dung bat d¢éng thitc Cauchy ta cé:

4.4\1/R—'2.R—'2.R—'2.(16— R?) gR—'Z+R—'Z+R—'Z+(16— R?)=16
3 3 3 3

12 12 2 12 12 12

N z\t/R—.R—.R—.(les— R?) <4 \/R—.R—.R—.(le— R?)<16 @)
333 333

T (1) va (2) suy ra S, <3v3

12

Déau " =" xay ra khi R?=16— R? & R?=12

Suy ra (S ). =3v3 khi R? =12 hay phuong trinh

(C):(x-)*+(y-2)*=12

Bai 58.

+ DPuong tron ngoai tiép ABC c6
5

tam I(E;Bj va ban kinh 1A==
2 2

nén cé phuong trinh:

5)* > 25
[X—E\J +(y—3) ZZ » 7
D
Tacd AD diqua A(L5),K(2;2) nén cé phuong trinh: 3x+y—-8=0
Khi d6 toa d6 diém D la nghiém ctia hé:
= D(Elj
22

3X+y-8=0 x=Ly=5 DE5=A
5’ : 25| 5 1= (51
-— -3) =— X=—=;y== D|—;=
(X ZJ +(y-3) 4 2 y 2 [2 zj
+ Goi E la giao diém th hai cia BK véi duwong tron ngoai tiép tam giac
ABC.

4. |AME= EnC A A 1 ¢ N
Khi do: {/_\ ___ (gbcnoi tiep bang nhau chan cac cung bang nhau )

CpD =DgB
— EnC + CpD = AmE + DgB hay ECD = AmE + DgB 1)

L e PRbcE bbbl
s e
s
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e
£ e
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EBD = = sdECD
M3t khéc: i )
DKB :—(AmE + DqB)
2

Tt (1) va (2) suy ra: EBD = DKB hay tam giac DBK can tai D,
suy ra DB =DK *)
Laicé A=A = DB=DC %)
Tt (*) & (2*) suy ra: DB = DK = DC hay B, C nam trén duong tron
tam D(EEJ ban kinh DK :@ c6 phuong trinh: [x—ET + [y—ljz _3
22 2 2 2 2
Khi d6 toa do B,C la nghiém cua hé :

4 B(L1),C(4:1)

) ) | [x=4 = ] _

( 5) ( 1) 5 _ B(41,C(LY

X—=| +|y—-=| == y=1

2 2

Vay B(11),C(41) hodc B(41),C(LY).

Bai 59.

+ Do A 0,B thang hang nén khi d6 theo

dinh ly Ta-Let taco AM //BN suy ra:

AM AO 2 5 — 5 A v

N8 B0 4 2 MM aaegeam Syt
5

M(mm-1)eA
+ Goi 1M VA i de: M
N(n—-2n-2) e A, o

A()

oM+ 5n=0 m=2 M(21)
{m—5n_6 n_—g N(—g—g)
Khi dé A di M, N nén cé ph inh: X—2y=0
+ ido iqua M, N nén c6 phuong trinh: X—2y =

conn et conn Wem eeem GOSh. 9N naai com e GAOR  TOSSSSSSSS S9SSSSSINN
HEEE LR HEER Em SRR HEER, OB agiesii R ERF DEED  RRmNS R
SR R, bty S S R R, S, B - S S bty S by
S S, S SR, S FErE ety S e e
SR bty L S B Pty by, prbdhy L S, S bty S by
o, o s DU T sa nay oo e Lo
SR wme  mmm h oemis B Cume Sme o SR mm . B
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Bai 60.
(E)
(E)

+ Elip (E)) c6 hai tiéu diém F,(-3;0),F,(3,0) .

Dé thay F,,F, nam cling phia véi A

Vi M €(E,) va (E,) nhan F,F, la hai tiéu diém nén ta ¢6: MF, + MF, = 2a

Khi d¢ elip (E,) c6 d6 dai truc 16n nho nhat khi va chi khi MF, + MF, nho nhat.
+ Goi N d6i xting véi F(-3,0) qua A= N(-5;2)

Khi d6 ta c6 phuong trinh NF, la: Xx+4y—-3=0
+ Tacd MF, + MF, = MN + MF, > NF, =+/68

Suy ra MF, + MF, nho nhat khi {M} =NF,NA

Vay toa do diém M 1a nghiém cta hé :

X 17

X+4y—-3=0 5 ( 17 8)
= =>M|-——;=
X-y+5=0 y_8 55

Vay M (—£§J

ol

5'5
Bai 61 A(L:0) B(0:2)
+ Phuongtrinh AB la :2Xx+y—-2=0

, 1
+ Taco SAB = ZSABCD =

C(?)
= d(l,AB

SN
f# e t

£
£
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R
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Goi | (t;t) e A, khi dé:

4 4 4
2t+t-2 =— I| —:—
d(|,AB):%@%=%@|3t—z|=2® 3= (3 3)
5 5 5 =0 |100
Do | 1a trung di€ém ctia AC va BD nén
+ Vi I(ﬂ;fj:C[igj,D(g;gj
33 33 33
+ Véi 1(0;0) = C(-10),D(0;-2)
A < 58 8.2
Vay C(-10), D(0;-2) hoac C(_;_j,D(_;_j.
y C(-10),D(G:-2) 230133
Bai 62.
D s o CO)
+ Goi H Ia hinh chiéu vudng goc 5
cua A trén BC, khi d6 K 1a trung
diém caa HB + K(49)
T& giac ACKM noi tiép duong
tronva ACM vudng can tai A nén , ,
A(2:3) ' M '

CKA=CMA=45°
Suy ra tam giac AHK vuong can tai H
Suy ra H thudéc duong trung truc cua AK
trinh A X+3y—-21=0
AH =(19-3;t-93

_— 7

Goi H(21-3tt) e A=
KH = (17-3;t-9)
khi d6: AH.KH =0< (19-3).(17-3) + (t-3)(t-9) =0

t=5 {H(G;S)
-
t=7 | H(O;7)

+ V6i H(6;5) = B(2,13) (vi K 1a trung diém ctia HB)
Khi d6 phuong trinh AB la X =2, suy ra phuong trinh AC:

c>t2—12t+35:0®{

B(?)

c¢6 phuong

y=3

BC di qua B(2;13),K(4;9) nén c6 phuong trinh: 2X+y—-17=0

Suy ra toa dd diém C 1a nghiém ctia hé:
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£
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Khi d6 AC di qua A vavudng goc véi AB nén cd phuong trinh:
3x+4y-18=0

BC di qua B(8;11),K(4;9) nén c6 phuong trinh: Xx—2y+14=0

Suy ra toa dd diém C 1a nghiém ctia hé:

X—-2y+14=0 X=-2
=
3x+4y-18=0 y=6

Vay B(2;13),C(7;3) hodc B(8;11),C(-26).
Bai 63. &

— C(~2,6)

M(2:4)

+ Goi | ,R lanluot la tam va ban kinh cta phuong trinh duong tron can lap

Do IM =IN=R= 1 thudc dwong thang trung truc cia MN c¢6 phuong
trinh A':x-3y+5=0
AB _ 10

Goi H la hinh chiéu vuong goéc cta | trén AB (hay A) = HA= > =5

Suyra IH =+IA* -~ AH? = /|M2—g hay d(I,A) = IMZ—g
+ Goi I (3—5;t) e A", khi do:

3t-5+3t-12|
=

J10

(6t-17)> 20t 100t +125
= = =
10 2

d(l,A) = M2-2 =\/(3t—7)2+(t—4)2—E
2 2
t=2 1(12)
82 -3t +42=0< A= '(Zg'le
) 8’8

+ V6i 1(L2)=R=IM =+/5, suy ra phuong trinh duong tron can lap:
(x-1)%*+(y-2°=5
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Vay phuong trinh duong tron can lap la:
2 2 y 23Y’ 21\ 170
(x-1)°+(y—2)° =5 hoic X_Ej +(y—§ e
Bai 64.
+ Goi duong tron can 1ap c6 tam I ban
kinh R vatiép xtc véi A, tai diém A
Do A c¢6 hoanh dd 1a 4 va
thude A, = A(41).

+ Khido6 1A diqua A(41) va Ajix=Ty+4=0

vuong goc voi A; nén c¢é phuong trinh 7X+ Yy —%%2 0
Suy ra toa d6 diém | la nghiém ctia hé
Zi z;fiz)o@ 1:233 (6;,-13), suy ra R=1A=10y2
Vay phuong trinh duong tron can lap ¢6 phuwong trinh:
(x—6)*+(y+13)>=200.
Bai 65.
A(a;0) € Ox

Goi (a,b>0),
B(0;b) € Oy

khi d6 phuong trinh A di qua A, B c6 dang: 5+% =1
a

2 1 :
Vi M eA:>—+B:1.Khi d¢6 ap dung bat dang thitc C6 — si ta co:

a

2 1 2 1
l=—+=-22[— < ab>8= =—ab>4

a b ab %AB 2

a=4

Dau “=" xay ra khiEZEZEQ
a b 2 b=2
Xy
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Do d c6 thé cit hodc khong cat doan BC, nén ta c6 hai truong hop sau:
Trudong hop 1: Duong thing d cit doan thang BC tai M

BH < BM
CK<CM

Dau “=” xay rakhi d L BC
Truong hop 2: Duong thang d khong cat doan thang BC

= BH +CK <BM +CM = BC =+/10

Goi N la trung diém caa BC = N [%—%} va goi Ila hinh chiéu cia N trén D
Khi d6 BH +CK = 2NI <2NA=/26

Dau “=” xay ra khi d L AN

Ma ta c6 /26 >+/10, do d6 gié tri 16n nhat ctia BH + CK =+/26 khi d 1 AN

Ta c6 AN :(%;—SJ:%(L‘ —5). Do d6 phuong trinh d di qua A(0;2) va

nhan n=(;-5) lam vecto phap tuyén nén c6 phuwong trinh X—5y+10=0.
Bai 67. 4

©)

4
+ Vi (C") c6 tam K, tiép xtic v6i duong thang A, A, = d(K,A,) =d(K,A,)

Do d6 K thudc duwong phan giac cua goéc tao boi A, A, théa man:
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|x | |x 7y| 2x+y=0
V2 B0 [x-2y=0

2x+y=0

+ Khi d6 toa d6 diém K la nghiém cua hé: (v6 nghiém)

4
X—2)? +y? =—
(X=2)°+y z

x-2y=0

X
Il

hoac
C(X=2P+yP ==

<
I
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vay k[24). T
55

Bai 68.

+ Xétheé: 0(0:0)

J3x+y=0 {x=0
o
J3x-y=0 |y=0

N

= 0O(0;0) la giao diém cua d; va d,.
Véc to phap tuyén cua d;,d, 1an luot la : E = (\/é;l) , nj = (\/é, -1,
‘f 34/3+1(- 1)‘

V3+143+1

Mt khac tam gidc ABC vudng tai B, do d6 ZAOB = 60" = /BAC = 60°.
OAV3
2

suy ra: cos(d,,d,)

_ ; 0 _
+ Xét tam gidc AOB va AOC ta cé: AB =0AsIn60" =

AC = OAtan60° = OAY3

;OA[ \/_‘f 3‘fOA2.

Khi d6 S, g = ; AB.ACsin60° =

Dodo S \/é OA—Z—\/“;’.

AABC ? - 3
+ Goi A(t;—/3t) véi t >0, khi dé:
4

2[ — OA? = 4 t2+3t2=—<:>t2=1©t=—hOéCt:—i (loai)
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= A i;—1

V3

Suy ra AC qua A, vudng géc d; ¢ phuong trinh:

1
X——

V3

Khi d6 toa d6 diém C 1a nghiém cua hé:

\@x—By—4:0

\/éx—y:O

Y
J3=C
y=-2

X
=

Do d6 duong tron (T) can viét co:

-1

2—\/5,

Tam |

Suy ra phuong trinh duong tron (T):

Bai 69.

vaban kinh R=

-2

NE

AC

~3(y+1)=0</3x-3y—-4=0

=2

Vi tam gidc ABC vuédng tai B nén AC la duong kinh .

1
X+ ——=

V3?2 +1 4

2

23

+ Phuong trinh duong thang AB 1a: 2x+3y =0

2 2
+ Goi C(%,; ¥p) Vi %,,¥, >0 . Do CE(E):‘%+yT40:1

2
Khi d6 S, = % AB.d(C, AB) = %.J5_2.|

%, + 3|

V13

= 2%, +3Y,

Mit khac theo Bat dang thitc Bunhiacépxki ta co:

9

2 2 2
2= 2) %4 2 )22 %)
4 3 2

Tir (1) va (2) suy ra Syae <642

+ Dau “=" xay ra khi :
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Vay C %;ﬁ :

Bai 70.
+ Goi | latdim va R la ban kinh cta
duong tron (T), khidé R=10=1A

Suy ra | thudc dwong trung
truc cia OA ¢6 phuong trinh
A:x+3y-5=0
+ Khidé [ (5—-3mim)e A

vabankinh R= 0l =+/10n7? —30m-+ 25
Suy ra phuong trinh duong tron (T):
(Xx+3m=5)% + (y—m)®> =10m* - 30m+ 25 < x* + y* + 2(3m-5)x—2my =0
Khi d6 toa d6 B,C la nghiém cua hé:

+y*+2(3m-5x-2my=0
Xy +2(3m=5)x—2my < 2(Bm-5)x-2my+1=0
X +y* =1
Suy ra phuwong trinh BC:2(3m-5)x—2my+1=0
9 9 9
= <
J4(3m—5)? + 4n¥? 32 J10
40 +10

+ Tacd d(ABC)=
m_f

3
Déu “=" xay rakhi m= 2 hay phuong trinh dwong tron:

(M): x¥*+y*-x-3y=0
Bai 71. A . \ B(?)

D(7)

+ Goi H la hinh chiéu vuén goc cia A trén BC

o AH = 2D _ S _16_
BC BC 4

GER  SENYT NERR MM GGmmam BEMR  MRED oodiamn s S

ot d E e G, RN ol HEE G GEEE M

i H G R o e

i e Rt i et Tt

S e co e o L
i e e W o H e
S GEESNMESSE M e SETMEhGSR e i o
o e e e o i, A i
MR SHSSOOUSSR NS S R GRS e £ i o

GRS GE, B EEER SEROUUGa R U WL e HEE EEeana
HhEE EEm BER BEE &E R, i i i it

£

R
i
S

%
52
£

52

a2

i

5

s

£



Tacé CH =2=> AC=+AH? + HC? =42+ 2 =25
S 16 8
Suyra BK ==& —_— - __
Y AC 25 5
Goi B(t;3—t) e A véiteZ, khido:

2 2
BKzzﬁe(t—z—lJ +(t+§j _o
5 5 5 5

o 5t?-18+13=0 = I:;ﬂ)tzlz B(L2)
5
+ AC diqua K vavudng gocvéi BK nén c6 phuong trinh: 2X+y-12=0
Goi C(c;12—2c) € AC véi Ce Z, khi do:
CB? =16« (c-1)? + (2c—10)? =16

c=5
52 -42c+85=0| 17—CSZ 4c_5-C(5,2)

5
+ Do AB=AC nén A thudc duong trung truc cua BC cé phuong trinh
x-3=0
Suy ra toa d6 diém A la nghiém cua hé:
Xx-3=0 X=3
S = A(3,6)
2x+y-12=0 y=6
Vi ABCD Ia hinh binh hanh
-2=5-X, @{XD =

7
= D(7;6)

4=2-y,
Vay A(3,6),B(1,2),C(52),D(7;6) .

Chii 3j : Néu st dung dix kién AC = 25 d& im A thi ta can loai di mot diém

A nho dit kién AB=245.

Bai 72.

+ Goi duong tron (T) ¢6 tdm | va ban kinh R

Yo

Qm:ﬁg{

Do AD //CB, suy ra @:56 .
Ma AC L BD = sd AB =sd DC = 90°
Khi @6 AlIB =sd AB = 90°
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= AIBH 14 hinh vudéng (véi H la hinh chiéu caa A trén d,)
Suy ra R=1A=AH =d(AA)) Ayx—3y+6=0

Aprx-2y-5=0
4-a-5
= -5
— =5

NG
+ Goi B(2t+5;t) e A, véi t<0.

Al%:2)

Khi d6 : AB = V2IA= /10
o AB2=10 (2t +1)° + (t—2)> =10 30 c@

yp=<0
otr=1 0 1o B(3-1) °

+ Tam | thudc dwong trung truc cia AB c6 phuong trinh A: x+3y-5=0
Goi I (5-3mm)eA .
Taco: IA2 =5 (3m-172 +(m-2)? =5

m=0 |:|(5;O)EA1
=
m=1 1(21)

Khi d6 phuong trinh dwong tron (T): (x-2)*+(y-1)*=5

<:>10m2—10m:0<:{ =1(21)

Suy ra toa d6 diém C,D la nghiém cua hé:
x-3y+6=0 X=y=3 C(33),D(0;2)
= =
(x=2%+(y-1? =5 |x=0y=2_|C(0;2),D(33)
Do ABCD la hinh thang nén ta dugc C(0;2), D(3;3)
Vay B(3-1),C(0;2),D(33).
Bai 73.
X2y
+ Goi phuong trinh chinh tic cta elip (E) 1a =+ P 1véia>b>0
a

Do F,MF, =90° nén OM =%F1F2 &OM=c=2=a’-bh*=4

+ Hinh chit nhat co s6 caa (E) ndi tiép duong tron : X° + y* = 20
—a’+b*=20
T (1) va (2) suy ra a° =12;b* =8
2 2

X
Vayelip (E) canlap la: —+=—=1
y elip (E) pla 35+ g
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9

16

3=|yM|:>yM =13

(d-5)°

19— >4 5t 5 B(51)

4
=1véia>b>0
5

2

3

5

MF, + MF, + F}F,

2.9.
8
y2
b2
4—=a’-b’
t>4
{t_
0=
t =
0 va BC la: x-y—-4=0

2
vOi
J2

= p=
2pr
FF
)(2
¥+

4
a

NG

|3d-15 [5-d| 3

a’-b?
lF1F2:c:>c
=1.

2

5
b=3

T (1) va 2) suy ra @° = 24;b° =8
2

y

ua elip (E) 1
(t—8,7-2t)

a
C=
=0
ac C
oM
2
4
24 8

A

M

X
MB = (t—4;9-2t)

0< 5t*—44t+95

=1
én
NB

:

d(M,0x).F,F, = d(M,0x)

90° n

y2
t)2

d(D,BC).d(D, AB)

12 4
¥+
Do MB 1 NB < MB.NB

Vay elip (E) can lap la:

25 9
1

2

2
2t
+ Matkhac M € (E) = x,,

—

Vay M (0;3) hoac M(0;-3).
+ Mit khéc EMF,

Bai 75.
Do M e (E)=

Saa = AB.BC

SNIFle =pr=

Khi d6:
+ Goi D(d;11-2d) e BD véi d > 4, khi d6:

+ Khiddé AB c6 phuong trinh: X+Yy—6

+ Goi phuong trinh chinh t
+ Goi B(t;11-2t) e BD :{

+ Tacéd (E)

Bai 74.
Bai 76.
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Theo gia thiét

d=7
Seco =63§(d—5)2 =6« (d-5)° =4©[d_3%d=73 D(7,-3)

Suy ra phuong trinh
AB:x+y-6=0;BC:x-y—-4=0,CD:x+y—-4;AD:x-y-10=0.
Bai 77. B
D22  Sic=12

+ Tacd S, =%AB.AC =12 CDBD-15
=13

x=—35

< AB.AC=24

Theo tinh chat duong Ye=0

phan giac ta co: 4 ¢

DC_DB_ [DCDB _ /E:ﬁ:m:ﬁm
AC AB AC.AB 24 \8 8

+ Mat khac:

5
2 2 2 AC? + AD? -~ AC?
c0s45° = cosCAD = AC”+ AD” - DC = 1 8

2.AC.AD J2 2.AC.AD

AC = 2J2AD

o (AC-2J§AD)(3AC-2J§AD) -0 rc :¥AD

22

Tuong titaco AB= 2J2AD hodc AB= = AD .

AB = 2\/2AD

Ma AB> AC =
Asz—fAD

Khi d6 AB.AC =gAD2 =24 AD?=9

+ Goi A(@;-5),khidé: AD’=9< (a+2)°+3F =9 a=-2= A(-2,-5)

AC =22 , NN
Véi AD=3= \F, khi d6 toa do diém C 1a nghiém ctia hé:
DC=+/5
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(x+5)2+(y+2)2:SQ[X=—3;Y=—4 Yo<0 C(-3-4)
(x+2?+(y+2?=5 [x=-3y=0 ’
Vay C(-3-4). 3x—2y+1=0
Bai 78.
B(?)

c(®  H10:-4)

D(7)
+ AC diqua H vavudng goéc voi BD nén cé phuong trinh: 2x+3y—-8=0

ox+3y—-8=0 [x=1
Khi d6 toa 46 diém | 1a nghiém ctahé { = ) =TT @)
3x—-2y+1=0 y=2
Ta cé
7
I R A N |
Cl==Hl & S = C(7,-2) = A(-5,6)
3 36 yC= 2

2— =
Ye=3
+ N la trung diém cua 1C = N(4;0)
Do MBND la hinh vuéng nén IB=1D = IN =+/13, suy ra B, D thudc dudng
tron tam | (%2), bankinh R=+13 c6 phuong trinh: (X—1)* +(y—2)* =13
Khi d6 toa d6 diém B, D la nghiém ctia hé:
3X-2y+1=0 x=3y=5 x>x _|B(39)
P _—>
(x-1)°+(y-2)%?=13 |[x=y=-1 D(-1,-1)
Vay A(-5;6),B(3,5),C(7;-2),D(-L-1).

4x+1-9=0
Bai 79.
. \ ) 5 - x—3y+8=0
+ Goi M la trung diém caa A0)
BC = M(Bm-8,m): thudc
duong trung truc cia BC Fn

c

431



1-a=2(3m-8-1)

AG=2GM < {11 ( 11}@{

a=1 A(L5)
—-(9-4a)=2| m-— =
3 3

m=3 M (1;3)
+ BC di qua M va vudng géc v6i duong X—3y+8=0 nén cé phuong
trinh: 3x+y—-6=0

Suy ra toa d diém B la nghiém cta hé :
3X+y-6=0 x=3
{4x+ y—9=0<:> {y=—3
Vay AL5),B(3-3),C(-19).
Bai 80.
+ Duong tron (C) cé tam 1(4;0)
vabéan kinh R=2 M(?)
+ Goi M(0;m) €Oy = IM2 =’ +16

= B(3-3) = C(-19) (doM la trung diém cua BC)

= MA?>=MB*=MI*-R*=n7" +12
Suy ra A/ B thudc duong tron tam M ban kinh MA c6 phwong trinh:
XX +(y-m?=m’ +12
+ Khi dé toa dd A, B la nghiém cta hé:
X +(y-mP=m’+12 [xX*+y*-2my-12=0
(x—i;/?+y)2=4 = x2+§2—8>r2/12:0 = dxomy-12=0
Suy ra phuong trinh AB:4x—-my-12=0
+ Matkhac E(41) e AB=16-m-12=0< m=4= M(C;4)
Vay M(0;4).
Bai 81.
+ Toa do diém B la nghiém ctia hé
X—y+1=0 X=-2

= = B(-2-1)
2X+y+5=0 y=-1

+ Goi D la diém d6i xing voi A B(Y) D (B
qua BN=DeBC
AD diqua A vavuodng goc voi BN nén c6 phuong trinh: X—2y—-5=0
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Suy ra toa dd giao diém K cua AD va BN la nghiém cua hé :

Xx-2y-5=0 x=-1 NN i
= = K(-1-3) = D(-3-4) (vi K la trung diém ctia AD)
2X+Yy+5=0 y=-3
Suy ra BC di qua B, D nén ¢6 phuong trinh: 3X—y+5=0
+ ACdiqua A vavuoéng gocvoi BH nén c6 phuong trinh: X+ y+1=0

Suy ra toa dd diém C 1a nghiém ctia hé:

X=——
X+ 1=0

y+ = Z:C[—E;l)
3X-y+5=0 B

c(®)
Bai 82.

+ Goi N la hinh chiéu vuéng goc cua o
. 5
M lén AB:N(s,Ej: MN =+/5 51 =10

+ Cl diqua | vavudng gocvdoi AB x—2y=0
[1 [1 -

nén c6 phuong trinh: 2x+y—-10=0 A7 K& N B(Y)

. [C(c10-2¢c) e Cl
1
A(2a;a) € AB—= B(8-2a;4-a)

voi a<ldo y; >3

Cl :\/(0—4)2+(8—20)2 :\/§|c—4|
Suy ra | Al =Bl =4/(2a-4)? + (a-2)* =BJa-2 =/5(2-a)
J5

2

(3—-2a)

S 2
BN =,|—(2a-3)° =
4( )

+ Tacd sABC=1o©0|.A|=1o@\£|c—4{.£(2-a)=1o©|c—4|=2i (1)
—a
Mit khidc do MN //Cl nén ta cé:

MN BN V5 /5(3-2a)

_BN _ 2(a-2)
Cl Bl "~ 5/c-4 25(2-a)

2a-3

ele-4=

)

i
b
b
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Thay (1) vao (2) ta duoc:
2 2(a-2) c=6
2-a 2a-3 c=2
Bai 83.

oa’-2a+1l=0c a:1:|c—4|:2<:{

A7) M(2:3)

+ Goi vecto phép tuyén cuia AB - B(M)
la n=(a;b) véi a%+b*>0 4
Ces . N(5:0)
Khi d6 phuong trinh AB: —
a(x-2)+b(y-3)=0 Ta-1)
huong trinh BC: b(x-5)—-ay=0
phuong tri (x-5)-ay DO o

+ Do ABCD la hinh vuéng nén:
|-a—40  |a—4b| a=0
JaZ+b? a2 +b? b=0
+ Véi a=0,chon b=1,khidé AB: y—-3=0va BC:x-5=0= B(5;3)
Do T la trung diém ctia BD nén D(-3;-5)
Suy ra phuong trinh AD:x+3=0,DC:y+5=0 = A(-3;3),C(5,-5)
+ Véi b=0, chon a=1, khidé AB:x-2=0 va BC:y=0= B(20)
Do T la trung diém cua BD nén D(0;-2)
Suy ra phuong trinh AD:y=-2,DC:x=0= A(2;,-2),C(0;0)
Vay A(-3:3),B(53),C(5-5),D(-3,-5) hoic A(2-2),B(2;0),C(0;0),D(0;~2).
Bai 84.

d(T,AB) =d(T,BC) =

a4t —|a— 4 <:{

9

Xx-y-3=0 2
+ Toadddiém | langhiémciahe Y °"" o Zjl(gﬁj
X+y-6=0 3 22

y:

N

Khoéng mat tinh tong quat gia st M 1a trung diém caa AD véi
{M}=d,NOx=M(30)

Tacd AB=2IM =3\/§:>AD=%=1—2=2\/§:>MA:MD=\E

3J2
Suy ra A, D thudc duong tron (M \/E) ¢6 phuong trinh: (X—3)%*+y* =2

+ Vi |,M cungthudc d, nén d, L AD = phuong trinh AD:Xx+y-3=0
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A(2:1)
D(4;-1)
B(7)
4
27
A[—l‘
3
2

(2-%,)°(2+ %)

(2-%)%.(2+ %))

|

Mat khac ap dung BDT Cauchy ta co:

Ya>0 {
voi X, €(-2,2)
4

X

2= %|-12y0| =](2= %) Yo

ALe

oi
J hoac A(—l}—

1
< Spac

1
-1
2 _
-
_1

2

27
<Z

4
NE]

+ Y
X°+2+x024.</

(2—><o)2-[1—

2y
x=4y
X
4
B(X:—Yo)
3

= (2-%)%(2+ %) <27

X
a

\

2
0

Y
lox=-1=y,

d(C, AB).AB
e

1

=
.=
2

3
2

CB, suy ra AB @&

(2-%)°
(2) suy ra: Si;.
" xay ra khi:

2+ X,

va

2—x0+2—x0+2—

trén truc 16n cua elip (E).
hau qua truc ho

Khi d6 toa d¢ diém A, D 1a nghiém ctia hé :

+ Do | latrung diém ctia AC,BD = C(7;2),D(4;-1)

vay A(21),B(5,4),C(7;2), D(4-1).

Bai 85.
Goi AX%y; Yo) € (E) :{

X+y-3=0
(x=3*+y*
Do CA
Khi d6 S,
= Sjec

4

T (1)

Déu “

Vay A(—l‘

nam
xtng n

N

+ Theo gia thiét ta ¢c6 C la dinh
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Bai 86.

+ Goi vecto phap tuyén cua AB la C

ne=(@b) véi a?+b>=0, AB di

qua M(2-3) b6 phuong trinh:

a(x—2)+b(y+3)=0< ax+by—-2a+30=0 -|
Ta c6 N = (1;7), khi d6: 4 -3
ZABC = 45" < cos ZABC = cos 45’

|a+7b| 1 - , s
Q\/a2+b2.\/12+72 —ﬁ©(8+7b) =25(a” +b?)

x+7y—31=0

-.f - 5 -\-.
N L2 |

oS

3a=4b
& 12a% ~7ab—12b? = 0 < (3a—4b)(4a+3b) =0 = LZ_ -

+ Véi 3a=4b, chon {b g Syra phuong trinh AB:4x+3y+1=0

Khi d6 AC di qua N(léj vudng goc véi AB nén AC cé phuong trinh:
2

3X-4y+7=0

A 3o N a0 . |AX+3y+1=0 x=-1
Toa do diém A la nghiém cuia hé =S = A(-1L))
3X-4y+7=0

Ax+3y+1=0 [x=-4
Toa 6 diém B 1a nghiém cta hé{ XreyT @{X — B(-45)

X+7y-31=0 y=5

: 3x—-4y+7=0 x=3
Toa d6 diém C la nghiém ctua hé = =C(34)
X+7y-31=0 y=4
a=3
+ Véi da=-3p, chon {b 4 suy ra phuong trinh AB:3x—-4y—-18=0 va

AC: 4x+3y-49=0
Khi d6 ta c6 A(10;3) = B(10;3) (loai)
Vay A(-11),B(-45),C(34)
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Bai 87.

Ax+y-1=0

+ Duong tron (T) cé tam 1(4;-3)

vaban kinh R=2

Goi AB, AD tiép xtic véi (T) lan

M,N = AMIN
vudng canh b:?mg R=2
Suy ra Al = 22

lwot tai la

t=
AI2:8<:>2(t—4)2:8<:{

Goi A(t;1-t) e A véi t <3, khi dé:

A?) M

B()

3]

hinh

D0)

<3

2
—=>t=2= A(2-))

Suy ra C(6;-5) (do | latrung diém cua AC)
Do BD diqua | va BD L AC nén phuong trinh BD: x—y—-7=0

@

Vi IB=ID =1A=2J2, nén B,D thudc duong tron: (x—4)* +(y+3)* =8
Khi d6 toa do B, D la nghiém cua hé :

{x—y—7:0
=N
(x—4)%+(y+3)°=8

X=2,y=-5
Xx=6y=-1

B(2,-5),D(6;,-1)
B(6;,-1),D(2,-5)

-1

Vay A(2; -1), B(2; -5), C(6; -5), D(6; -1) hodc A(2; -1), B(6; -1), C(6; -5), D(2; -5)

Bai 88.
+ Duong tron (T)
| (-1 vabankinh R=5

cO tam

Ta Al =2J13>R= A
nam ngoai duong tron (T).
Goi H 1a hinh chiéu caa | 1é
Khi dé:
IH? = I1B* - HB?
{lH2 =|A? —HA
< AC

co

, A?-R 52-25
3

+ Goi I‘K = (a;b) 1a vecto phap

|

A()

_4(?;3)= c~. H ' B

n BC, khi d6: HB=HC = AC

9=> AC=3=>HB=3=IH =4

tuyén ctia A véi @®+b’ =0

Suy ra phuong trinh A:ax+by—-7a—-30=0

= IB? —HB? = IA’ - HA> & R* — AC” = IA> — 4AC?
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a=0

|62+ 4b|
=4
5a=-12b

Ja? +b?

+ Véi a=0, chon b=1, suy ra phwong trinh A:y—3=0

Khi d6 d(1,A) = IH < <:>5a2+12ab:0©{

+ Véi 5a=-12b, chon a=12,b=-5, suy ra phuong trinh A: 12x—5y—-69=0
Vay A:y—3=0 hodc A:12x-5y-69=0.
Bai 89.
+ Duong tron (C) cé tam |(2;,—3) vabankinh R=1
Khi d6 phuong trinh IM 1a : X=2, suy ra AB vudng géc véi IM nén co
phuong trinh y=m
+ Suy ra hoanh d6 giao diém A, B 1a nghiém ctia phuong trinh:
X? —4x+n’ +6m-12=0 *)
Phwong trinh c6 hai nghiém phan biét khi:
A'=-m" -6m+16>0< -8<m< -2 2%
Al m)
Xp; M)

X+X%X =4
XX, =M’ +6m-12

Ta co trong d6 X, X, la nghiém ctia (*) va thoa man:

A%
+ Goi H latrung diém caa AB, suy ra TS = H(2Zm)

y, =m
Do tam gidc ABC déu nén ta co:
m=0
2:2A82<:>2m2+(9—4\/§)m:0<:> 4J3-9
2

MH

MH :%ﬁQ

Vay phuong trinh A canlapla y=0 hodc y= &2—9

Bai 90. x-ly+14=0
A

. x=2y+1=0
MQ:D) B :

I (NA+NC_.
min

!
9]
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+ Ta 6 Ny =(L-2),Ng = (L-7),n,c =(a;b) 14n luot 1a cac vecto phép tuyén
ctia cac duong thang AB, BD, AC.

Khi d6 do ABCD 1a hinh chit nhat nén ta co:

|a—2b| 15

L =

Ja® + 0?6 \50+/5
7Ta=-b
a=-b

= ‘cos( N> Nap )

‘cos(@,@)
< 2(a-2b)* =9(a® + b?) < 7a° + 8ab + b* :1®|:

+ V6i 7a=-b, chon a=1b=-7 = n,. =(1-7) cung phuong véi @ (loai).
+ Véi a=-b, chon a=1b=-1 :@:(l'—l) .
Khi d6 AC di qua M (2;1) c6 phuong trinh: X—y—-1=0

Suy ra toa do giao diém | cua AC va BD la nghiém ctia hé :
7
x-7y+14=0 |*73 75
=4 ===
Xx-y-1=0 B 22
+ Do A,C khéc phia so véi duong thang BD = NA+ NC > AC
Déau “=” xay ra khi {N} = ACNBD = N=1 hay N(%g]
4

Bai 91.
+ Goi P,K lanluot 1a trung diém cua DA, AC
va G la trong tm tam gidc ABC, khi d6:

CE_CC_2_ EG//PD hay EG//AB.

CP CD 3
Do | 1la tam dwong tron ngoai tiép
nén DI L AB= DI L EG (1)

DK //BC DE//BC
<~
AG 1L BC Gl L BC

Mt khéc { =Gl LDE (2) 5

T (1) va (2), suy ra | 1a tryc tAm cua tam giac DEG = El L DG
+ Khi d6 CD di qua M(3; -1) va vudng goc v6i IE nén ¢b phuong trinh X=3
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Goi D(3,d) e CD, suy ra
d=3 D

DN L DI < DN.DI =0 <

3

+ V6i D(3;3), suy ra phuong trinh AB:X—2y+3=0va Al di qua | va

vuong goc voi DE nén c6 phuong trinh X—y—-2=0

Suy ra toa d6 diém A la nghiém cta hé {

Do D la trung diém cua AB = B(-11)

Xx-y-2=0

=
X-2y+3=0

x=7
{y 5: A(7;5)

Ta c6 BC di qua B va vudng géc véi Al nén c¢é phuong trinh: Xx+y=0

X+y=0

-3
X ,=>CED).

Khi d6 toa do diém C la nghiém cua hé {

=

107 125

Véi D (3; —%) lam tuong tu nhuw trén ta duoc A(? —Ej (loai)

Vay A(7;5),B(-11),C(E3-3).

Bai 92.

+

440

2
Goi phuong trinh chinh tac cta (E) c6 dang: % t

Phuong trinh duong chuan la x+8=0= 2

4

ViMe(E) &5+ 9
a

~ _1<:>i2+—

a

9

4
Thay (1) vao (2) ta dwoc: — +
ay (1) vao (2) ta OC e

2

:>(E):X—2+

.. =16
Véic=2=>
b?’=a?>-c?=12

a’?=52

Véi c:§:>
b2

X2

e 2_@:(E):

2

Vay phuong trinh (E) can lapla: 1(_6 LY

12

y

52739

2
Y

2
2

c

=1 2¢*-17c+26=0<

2

=1

16 12

2

Y 1

4

2
X

=1véia>b>0

2

1 hoac

52

y2

+§=
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15 (thoaman m=0)
0
B(7)
M
c(3:-3)

0 (véi t<0)

42

—
L |
|
=
[
—
=]
s

5&m
D(7)
=4

A(D)

i
i B
ek e
SRR A
e

0 hodc 2x+y—-5
Jx+y-2
2

i
5
£ i
+ 4
Bty
R
i
i

(a-3a+l)

(a+La-7)

ettt

3+3-2
V2

Goi A(t;—3t + 2) thuoc duong thing 3x+y—2
W2 o [

\/§®|m|
~(-3t+2)-2|
J2

i
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i
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i
e

2.

tam
e
S
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i
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i

5

Goi H 1a hinh chiéu cta |
3 (loai) hodc t =—1= A(-15)

= SAADM = ZSACDM

|2.1-2+m|
J5

b
M
e
+ﬁ%ﬁmﬁh+

0 (M#0 do Ol ¢6 phuong trinh 2X+ Yy

E;ABCD
fE;ABCD

&
&
55
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I (1;—2) vabankinh R
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N
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Véi Ol = (1;,-2), suy ra phurong trinh duong thang AB c6 vécto phép tuyén
EE%S(Z[)RA
:Eiﬁ}\[)hﬂ

(21
Khi d6 phuwong trinh AB c6 dang;:

ettty

Khi d6 d(I,AB) = IH =+/R? — AH? = /52 — (2/5)? =/

Do ABOI 1a hinh thang ddy AB = AB//Ol

Duong

2X+y+m

d(l,AB)=IH <

Vay phuong trinh AB la 2X+Yy+5
Bai 94.

Ta cé:

= d(A,DM)=2d(C,DM)

Khi d6 d(A,DM)

c4t-1=8 ot

|

+ GoiD(a;a-2)e DM =

trén AB = AH

Bai 93.
Nag



Do ABCD la hinh vuéng nén :
AD.CD =0 - (a+)(@a-3)+(a-7)(a+1) =0
AD? =CD? (a+1)’+(a-7)*=(a-3)*+(a+1)?

a=-1
{(a+1)(2a—10) =0 [
& S

12a4+50=10_4a " |LAT° ©@=5=D63
a=>5

Mit khac AB = DC = (—2,-6) = B(-3,-1) .
Vay A(-15), B(-3-1),D(5,3

Bai 95.

+ Duong tron (C) X +y?—4x-2y—-8=0

c6 tam | (2:1) vabankinh R=+/13

A thudc tia Oy nén goi A(0;a) vsi a>0

Ac(C) = a*-2a-8=0< a=4 hoic a=-2 (loai).
+ Goi C(5¢;—C) (v6i Ce Z ) thudc duong thang d: x+5y =0
Ce(C)e 25¢° +¢°-20c+2c-8=0<13c°-9c-4=0<=c=1

hodc c= —1—43 (loai). Vay C(5;-1)

+ Vi AB_Ld nén AB c6 vécto phap tuyén N, = U, = (5,—1)
Khi d6 AB c6 phuong trinh : 5(X—0)—(y—4) =0 hay 5x—y+4=0
Goi < B(b;5b+4) e AB . Taco:
b=0
IB=R< IB°=R* < (b—2)*+(5b+3)° =13©b2+b=o©{b_ L
Véi b=0= B(0;4) = A (loai) ; Véi b=-1= B(-1-1)
Vay A0;4), B(-L-1) va C(5-1).

A B
Bai 96 \
4x-3y+2015=0 7

Puong tron (C) ¢6 tam 1 (3;1) %
vabéan kinh R= # |\

Vi AC song song v6i 4X—3y+2015=0

G
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nén AC diqua | c6 vécto chi phuong
X=1+3t

Upe =U, = 3 4) c6 phuong trinh:
AC d (34) p 2] y=1+4t

2 2
Tacod: IA=IB=VR?*+R? = % + 52 -5

Goi A(l+3a;1+4a) e AC nén
IA=5& IA* =25 (3a)° +(4a)° =25 <> a=1hoic a=-1
Véi a=1= A(4;5) va a=-1= A(-2,-3) (loai) .
Vi | latrung di€ém ctia AC nén C(-2;-3)
Tac6 BD diqua | vavudng géc véi AC nén cd phuong trinh: {X =Lrat
y=1-3t
Goi B(1+4b;1-3b) € BD nén
IB=5< IB*=25< (4b)° +(30)* =25 b =1 hosic b=-1
V6i b=1=B(5-2) = D(-34) (Vi | 1a trung diém cua BD) va
b=-1= B(-3;4) (loai)

Vay A4;5), B(5,—2), C(-2,-3) va D(-3;4).

Bai 97.
E
A
x—y+1=0 D(?)
I
-
B(2;-1) H C
3x—y-9=0

Ta c6 BC di qua B(2,—1) nhén % = (1 3) lam vécto phép tuyén nén cb
phuong trinh: X—2+3(y+1) =0 hay x+3y+1=0
Khi d6 toa d6 diém C la nghiém cta hé:
X+3y+1=0 x=-1
<~
X—y+1=0 y=0
Goi E(x;y) la diém d6i xting cia B qua phéan giac d:X—y+1=0 cta

=C(-10)
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BE =(x—2,y+1) o
Uy = (L)

Ta c6 I (XLZy_—lj la trung diém cua EB .
2 2

= E(-23)

B—E’J_u—d><:> :I.(X2—2)-|'11(y'f'1):O<::> X+y=l - X=—2
| ed %—%H:O x—y=-5

Khi d6 duong thang EC di qua C(-L0) va c6 vécto chi phuong

EC = (1;-3) nén c6 phuong tr\mh:XT-i_lleQ 3x+y+3=0

Vi ECn AH ={A} nén toa d) diém A la nghiém cua hé:

{3x+ y+3=0 {x=1
=

A6
ax_y-9-0" |y=—6 &0

, ~ |AD=(a-1b+6)
Goi D(a;b), khido {1
BC=(-31)

— a-1=-3 a=-2
ABCD 1a hinh binh hanh nén suy ra AD = BC < =
b+6=1 b=-5
Vay D(-2;-5)
Bai 98.
Ta c6 AN BC ={H} nén toa do
diém H la nghiém cta hé: A(3:0) $+3y—4=0
3x-4y+1=0 x=1
y = =H({)
X+3y-4=0 y=1
0+1 B0 ~H R
TaCé: d(A,BC):—ZZ [x }l}} SA-EC':I}
F+4 B

Ix—4y=+1=0

Khi d6 S5 =15 < %d(A, BC).BC =15« %.2.50 —15< BC =15

Mit khac H thudc doan BC va HC = 2HB nén gH :B_§—5

Goi B(b; 3b4+1je BC (véi b>0) .
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-3 (loai) , suy ra B(5;4)

2
1) =25
(b-1)%=25

4
25
16

b

3b+1_
ac

5 ho
(x-Ly-1)

BH = (-4-3)

(b-1)2 =25
=

-8
-6

9

16

25@(b—1)2+[
< (b-1)*=16<Db

x-1

y-1

Vay B(5,4) va C(-7;-5)

Bai 99.

HC

< (b-1%+

5« BH?
2BH <

HC

Goi C(X;y) khido {

Khi d6 BH
khi do:

F(-3,0)
F,(30)

-

}:5M1’72:10<:>MF2
X
<125 16
4
X, —6X%,+5

a’—b?

2a=10

=C=

Tt phuong trinh Elip (E):
M e (E) & MF + MF,

=4

=2=MF,

1 ()

y:

2
2o

= 4MF,
_F

Mt khdic MF,

Goi M (X,; Y,), khi dé

0

9

640

—<

—% +6%-5 (2
1

2

0

Y

2
0

Y

16
5=Y,=0

35
—=
3

X
X

2
0

X

.
0

~3)%+y,

(%
Thay (2) vao (1) ta deoc::
< 3% —50%, +175

Vay M (5;0)
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Bai 100.
DPuong thing d: X+y-3=0 vudng gbc
v6i BD nén AC//d vadiqua A(-2;2)
c6 phuwong trinh: X+2+Yy—-2=0 hay X+y=0
Vi ABCD Ia hinh thoi c6 ZBAD = 60°
AB%3 AB2\3
2

D(7)

nén S,pep = 28,50 = 2.

2
Mit khéc: S, —12/3= ABZJ‘B’ 123 MB=206

3v2 (v6i | 1atam caa ABCD)

Suy ra Al :%\/éz

Goi I (t;—t) e Al (vé6it>0)
Co Al =32 AB?=18 (t+2)+(t+2)2=18< (t+2)2=9 = t=1
hodc t =—-5 (loai)
Vay | (L -1), suy ra C(4;-4) (Vi | latrung diém cua AC)
Khi d6 BD diqua | (;—1) vudng goc véi AC c¢6 dang : {X::Ht .
y=-1+t
Goi B(1+b;—1+b)e BD
Khi d6
AB =26 < AB2 =24 (b+3)%+(b-3)? =24 b2 =3 b= 13
oo | BL+V3-143) = DA-V3;-1-V3)
B(1-+/3;-1-+/3) = D(1++/3;-1++/3)
B(1++/3;-1++/3) B(1-+/3;-1-3)
Vay [c(4-4) hodc 1C(4;-4)
D(1-+/3;-1-+/3) D(1++/3;-1+/3)

Suy (Vil 1a trung diém cuia BD)
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